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$180 part says 


“NOW 
; f 
ANKENY 


When a $180 part says “now,” a million- 
dollar bomb drops. We wish we could claim 
more credit for the enormous precision of 
this “read” unit of a latitude data com- 
puter, one of the brainier portions of a 
B-52’s bombing-navigation system. 

But we don’t even make the part. It is 
made by IBM 

Our role was to provide a very special 
kind of material from which it could be 
molded at low pressure. That material: 


diallyl phthalate. 

The special thing about this thermoset- 
ting plastic is its remarkable dimensional 
stability in use and well-nigh perfect elec- 
trical properties for this particular appli- 
cation. 

It could very well be that diallyl phthal- 
ate has precisely the physical and electrical 
characteristics you’ve been looking for. 
Write, and well send some data sheets on 
the several grades we make. 


DUREZ PLASTICS DIVISION fit 


HOOKER CHEMICAL CORPORATION, 


1210 WALCK RD., NORTH TONAWANDA, N.Y. 
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y POLYPROPYLENE 


...a plastic to get steamed up over! 

CATALIN POLYPROPYLENI sils which must endure im steriliza 
hemical and trical properties that ma } itiv n igh as 300°] 
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CATALIN POLYPROPYLENI 


Practical I N. } 


H ‘ f " } , I 
Catalin Corporation of America G iu One Park Avenue, New York 16, N.Y. 
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THE PLASTISCOPE 

Section 1 ; ; 
Section 2 Terre TS. eee ee 
What’s the status of the polyvinyl alcohol indus- 


try PE coating resins—prices, markets, new 


developments Companies producing poly- 
styrene A new family of solid urethane foams 
First electric shaver housed in nylon...A 


new Du Pont polyolefin division. 


EDITORIAL 

Let’s keep our eyes on GATT 

What decisions affecting the U. S. plastics indus- 
try will be made late this year under the General 
Agreement on Tariffs and Trade? Will preferred 
treatment for “underdeveloped” nations jeop- 


ardize our new raw materials production? 


GENERAL 


Tomorrow is today for vinyls 
in construction 


While a lot has been written concerning plastics’ 
potential in the building industry, most materials 
have attained only very limited penetration The 
big exception is vinyl. Millions of pounds of the 
resin have gone into such applications as weathei 
stripping, channeling, water stops, sash, doors, 
windows conduits, siding and surtacing Equally 
as important as the volume usage is the fact that 
through vinyl many companies that never had a 
connection with plastics are now heavily com- 
mitted to the plastics field, providing new out- 
lets for machinery and material. This first article 
in a series spells out what is being done with ex- 


truded vinyl, by whom, and why 


Autoclavable carafe ...... = are ee ee 89 


What is thought to be the first U. S application 


of blow molded polypropylene provides hospitals 


wi 


with combination cup-decanters that weigh up 
to 66 


less than stainless steel and glass con- 


tainers, protect better against infection 


To mold or to machine? ; ane 90 


Generally speaking contour of part and size of 


un will determine tl 


1e user’s choice between 





molding and fabricating a plastic component. Five 
actual products—of varying configurations—have 
been costed out in detail to show where the 
break-even point lies and how it varies from 
part to part. 


Progress in styrene-acrylonitrile 
copolymers 

Despite their premium price, these resins are 
finding growing acceptance in numerous indus- 
tries. Reason: their outstanding properties very 
often allow them to replace higher-cost non- 
plastic materials. Several applications are cited 
to show outstanding uses. An analysis of the 
overall market and a discussion of molding con- 
ditions round out the picture 


Liquid cure speeds plastisol molding .. 96 
Manufacturer of marine buoys achieves 60% 
saving in cycle time by substituting a heated- 
liquid system for the conventional hot-air cure 
to fuse the material. 


RP molds bring 85% die 

cost reduction oo. 8 
Conversion of stock cars to special purpose 
vehicles becomes economically feasible by 
switching from metal to reinforced epoxy dies, 
from die-stamped metal components to molded 
reinforced polyester parts. 


Plastics in the product revolution: Dolls 100 
In a relatively short time, plastics’ share of the 
American doll market has grown from zero to 
about 95 percent. In this process celluloid, ace- 
tate, butyrate, vinyl, polyethylene, acrylics, and 
polyvinylidene chloride have all made important 
contributions. The vagaries of this development, 
starting with injection molded heads and bodies 
in 1946 and culminating in the blow-molded torso 
of today, are traced in this month’s cover story. 


Plasticizer production, sales—1959 .. 158 
A definitive analysis of what happened to plasti- 
cizers in 1959—which showed a 25% sales in- 
crease over 1958—and a rundown of how much of 
the various types was produced and what their 
most important markets are 
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New developments 

Better bowling bags for 25% less . . . Special 
techniques for faster, simpler production 
Multipurpose letter opener . . . Laminate in die- 
cut strip... Foam package replaces cardboard... 
Magnetic vinyl for level . . . Acetal for compute: 
part... Vinyl boat markers. 


ENGINEERING 


Melt extractor moves into new role— 
preplastication 

Adaptable to existing commercial machines, new 

preplasticating injection system can be used to 

increase production rates and improve the quality 

of the molded parts. Here’s how it works, what 

economies it brings. By Albert Spaak. 


Orientation in injection molding 
How gate, cavity dimensions, and other process 
variables can act as controlling factors in deter- 


mining the net orientation in a molded piece. 
By R. L. Ballman and H. L. Toor. 


How to extrude plastisols 
New system that pump-feeds plastisols overcomes 


surging and low production rates in extrusion. 
By C. H. Brower and B. H. Maddock. 


TECHNICAL 


The ABMA reinforced plastics 
ablation program .... 

Work done at the Army Ballistics Missile Agency 
Arsenal, Redstone, Ala., is outlined. Tests indi- 
cate that the efficiency of RP ablation system in- 
creases with increasing heating rates; there is, 
therefore, no practical upper limit to the thermal 
environment to which these plastics might be ap- 
plicable. By W. R. Lucas and J. E. Kingsbury. 


Tung oil and its derivatives in 

polyesters 
Tung oil, when mixed with polyester resin, 
shortens gel time and decreases the temperature 
rise in room temperature cure. Relatively large 
amounts of the oil can be incorporated in an 
unsaturated polyester. A material of this type is 
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a heat-hardening resin which can be used in 
baked coatings and casting compositions. By 
Frank B. Root and Roger W. Amidon. 


Plastics production in 1959 grouped 
by chemical composition 


Plastics production in 1958 and 1959 
grouped by classes and uses 


Synthetic elastomeric production in 
1958 and 1959 


Synthetic resin imports in 1959 
DEPARTMENTS 


Letters to Modern Plastics 
Where our readers sound off 


New Machinery—Equipment 
What it can do, how much it costs 


World-Wide Plastics Digest : 
Condensations of significant articles published 
in other magazines 


U. S. Plastics Patents 
Issues on new materials, processes 


Literature 
Brochures and books that can help you 


Manufacturers’ Data ' 
Check-off postcard brings booklets gratis 


Companies . 
Promotions, appointments, relocations 

Classified Advertisements 

Index to Advertisers 


Coming Up... 


What Detroit has done with plastics in cars, why, 
and with what results will be the subject of our 
November lead . . . Engineering section will inves- 
tigate the effects of processing conditions on the 
properties of molded polypropylene . . . Also, will 
present a new method of biaxially orienting high- 
density PE pipe to obtain the same burst strength 
with markedly reduced wall . . . Technical sec- 
tion leads off with a detailed study of behavior of 
plastics in re-entry environments. 





The index to Vol. 37 of Modern Plastics (Sept. '59-Aug. '60) 
is now available gratis to subscribers who request it. Ad- 
dress Readers’ Service Editor, Modern Plastics, 575 Madison 
Ave., New York 22, N.Y 
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FIVE NEW 


Cumberland 


Large Throat 


GRANULATING 
MACHINES 





PART OF THE COMPLETE LINE OF CUMBERLAND PELLETIZERS, 
BESIDE THE PRESS AND CENTRAL GRANULATING MACHINES, 
DICERS, CHOPPERS AND PRE-BREAKERS 


CUMBERLAND 
PELLETIZING 
«. MACHINE 


New feed roll mechanism 
provides better control of 
extruded strands of plastic 
materials. Cuts cubes or 
pellets 4," to /_". 14” and 
24” openings. 





STAIR STEP DICER 


Produces perfect cubes or 
pellets \,” to 1”. Two 
standard sizes accommodate 
up to 7” and up to 14’ 
ribbons 





LARGE THROAT OPENINGS -— 12” x 16” 
(Shown above). Also 7” x 10”, 844” x 12”, BY” x 16”, 12” x 20”. 
QUALITY CONSTRUCTED entirely of steel 
weldments. Advanced design leaves all working parts readily 
accessible for cleaning and adjustment of knives. 

NEW PERFORMANCE - new knife design and 
slow rotor rpm provide better granulation and quiet operation. 
Clean cutting of the complete range of thermoplastic materials 


from softest polyethylene and vinyls to hard and tough nylon, 
Cycolac, and Kralastic. 


MINIMUM FLOOR AREA Desirably compact 


for central and beside the press applications. 


Write now for literature 


DEPT. 1 - BOX 216, PROVIDENCE 1, RHODE ISLAND 


Direct factory engineering assistance available 
throughout North America from sales offices in 


Cumberland 


ENGINEERING COMPANY, INC. 


Providence, New York, Cleveland, Chicago and Los Angeles 
FOREIGN LICENSEE — BURTONWOOD ENGINEERING COMPANY, LTD. 
Burtonwood, Warrington, Lancashire, England 
Sole Manufacturers and Distributors outside North and South America 
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Another new development using 


BEGoodrich Chemical - =te:ia 


Siphon 
separates oil 
from brine 
—no corrosion 


it's made of GEON 


Either the oil or the salt water in these 
oilfield gathering. tanks in Kansas can 
make short work of ordinary pipe. Now, 
with pipe and fittings fabricated of rigid 
Geon vinyl, there is no corrosion problem 
at all. Geon solved another problem too: 
the buildup of paraffin, common in metal 
pipe, was eliminated. 

Geon pipe proves ideal for a wide 
variety of applications because of its 
resistance to corrosion and its impact and 
tensile strength. Crews especially like its 
light weight and easy installation. Either 
solvent welding or threads can be used. 

Here’s another example of the way that 
Geon vinyl solves product problems—and 
opens new markets. For more information, 
write Dept. :J-10. B.F.Goodrich Chemical 
Sichaie ene htetaiiend “GJ \| Company, 3135 Euclid Avenue, Cleveland 
piping and fittings of Geon BZ] || 15, Ohio. Cable address: Goodchemco. 


by Green Contracting & In Canada: Kitchener, Ontario. 
Engineering Company, 
Wichita. B.F.Goodrich 
Chemical Company sup- 
plies the Geon vinyl. 








B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


RMCTbw lee) GEON vinyls - HYCAR rubber and latex - GOOD-RITE chemicals and plasticizers 
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On the job, Ball & Jewell 
Marvel Series Granulators 
outperform all other grinders 
of comparable size and cost. 
They’re built to take it. They 
handle the toughest thermo- 
plastics with ease-no fluffing 
of vinyl and polyethylene! 
Steel construction, naturally! 


Easy maintenance, too! 





M-75 M-100 M-200 
75 pounds/hour 200 pounds/hour 300 pounds/hour 400 pounds/hour 
8” x 6” throat 8” x 8” throat 8” x 12” or 12” x 12” throat 8” x 16” or 12” x 16” throat 





For beside-the-press or 
batch grinding, B & J Marvel 
Series Granulators are your 
best buy. Why not see for 


yourself? Write for catalog. 


BALL & JEWELL, INC. 


22 Franklin Street, Brooklyn 22, N. Y. + EVergreen 9-6580 


Exclusive Export Distributors: Omni Products Corp., New York, N. Y. 
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Remember! When you buy PLASTICS... 


CAGCICO sts 
SERVICE! 


] / plastic supply centers 
coast-to-coast 


Cadco’s 17 warehouses coast-to-coast mean 
service! On-the-spot service—around the 
country, around the clock! You get the 
materials you want when you want them! 

.% ; - 


Cadco warehouses slash storage costs, obsoles- 
cence, waste, handling, cutting. 17 sources of 
supply with complete plastic stocks—clear and 
colored—extruded and corrugated sheet, rods, 
tubes, blocks. Eliminate delays due to shortages. 





Get finest quality Cadco manufactured Teflon 
and Nylon shapes. Also . . . Plexiglas—Fiberglas 
—Polyethylene—Cements—Styrene— Vinylite— 
Acetate —Mylar —Resins — Polystyrene—Butyrate 
— Delrin. Cadco quality guarantees best service 
and performance. Maintenance and operating 
costs are held down. 


Invest in Cadco service today. 


17 Warehouses—Around the Corner, Around the Country 
Write for new Cadco Nylon and Teflon Brochures—General Catalog and Prices 


WRITE NEAREST ADDRESS OR REQUEST NAME OF DISTRIBUTOR IN YOUR CITY 
Detroit 3, Michigan—15111 Second Ave. 

Chicago 6, Iinois—727 W. Lake St. Dallas 7, Texas—2546 Irving Bivd. 
Cleveland 13, Ohio—3333 Detroit Ave. Fort Worth 1, Texas—1400 Henderson 
Cincinnati 10, Ohio— 1200 Walnut St. Houston, Texas—6426 Long Drive 
Milwaukee 2, Wisconsin—517 N. Broadway St. South San Francisco 2, Calif.—313 Corey Way 
Los Angeles 57, Calif.—2305 W. Beverly Blvd. Indianapolis, Ind.—2505 E. Washington St. 
St. Louis 3, Missouri—2111 Olive St. Akron 8, Ohio—206 E. Market St. 
Kansas City, Missouri— 1517 Grand Ave. Minneapolis 2, Minnesota—210 South 5th St. 
Grand Rapids, Michigan—3015 S. Division Oakland 6, Calif. —949 E. 11th St. 





A eacde © CADILLAC PLASTIC and 
Vv CHEMICAL COMPANY 





PLASTICS 
Oivision of Oayco Corporation (formerly Dayton Rubber) a 15111 Second Ave. — Detroit 3, Michigan 
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“Reliance V*S Drives 
give precise results **Uniform coating at 1000 FPM is a vital part of the big 


story here! This Egan Extruder-Laminator, applying 


on this extruder- polyethylene to a paper base, is fully automatic and pre- 


cisely speed regulated to plus or minus 4% with a 


s Reliance VSR speed regulator and powered by a Reliance 
laminator for Scott V#8 Drive. 


”9 **Each core on the unwind turret has its own motor, 
Paper Company. controlled by a VSR tension regulator; the same is true 
on the rewind. Paper splice and transfer are accom- 
plished automatically at high speed, and rolls maintain 
proper tension during roll diameter changes. The lamin- 
ator, lead section, is motor-driven, as well as the pull roll 
preceeding the rewind. Each unit is speed balanced and 
matched according to the operation of the laminator to 
assure uniform coating. 


‘*Extruder is driven by a separate V*S Drive. In order 
to cover the widest possible range of coating, its speed is 
independently set with respect to the laminator.” 


Reliance Sales Engineers are ready to work with you 
on any application problem . . . and can help you arrive 
at a practical, economical solution. Call your nearest 
Reliance office . . . or if you prefer, write for Bulletin 
D-2506. L-1645 


Product of the combined resources of Reliance Electric and 
Engineering Company and its Master and Reeves Divisions 


RELIANCE: 


DEPT. 1510A, CLEVELAND 17, OHIO 
Canadian Division: Toronto, Ontario 


H. J. Bates, Manager 
Rubber & Plastics Section 
Reliance Electric & Engineering Co. 
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Our laboratory magic 
brings you 





POWDERED 
PLASTIC RESINS 


for Fusion Coating... 
giving you 
e New design opportunities 


e Sales appeal; with exciting, color- 
ful new finishes 


@ Industrial corrosion and/or insu- 
lation protection 


e Drip- and sag-free films 


e Sharp edge coverage 





e Wide ranges of materials in: 
Vinyls, Cellulosics, Epoxies, and 
Nylons 





Miccron Resins give you the physical and 
chemical advantages of these plastics in 
colorful, attractive coatings; applied by 
flocking, spraying, or the fluidized-bed 
process. 


A six-page brochure, describing Miccron 
Resins and their application, is yours for the 
asking. Write us on your company letterhead 
for the good news on these new, revolution- 
ary coatings. 





We'll look forward to hearing from you. 








MICHIGAN CHROME and Chemical Comparty 
8615 Grinnell Avenue, Detroit 13, Michigan migcKo, 
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High 

bond strength is 
just one 

of many excellent 
properties of 
vinyl adhesives 
made with THF 


Demonstration of impact on a PVC pipe joint shows the great strength 
imparted to bonds made with vinyl adhesives incorporating THF, 


Here’s how to improve your 
with the unique advantages of 


THF combines exceptionally high solvent power with rapid GREATER STABILITY. THF improves the stability of all PVC 
diffusion and evaporation rates, Result: You can often make 


solutions. This permits longer storage and reduces the possi- 
stronger, fast-setting vinyl adhesives at less cost with this re- bility of gelled adhesives, 

markable solvent. Here’s why 

HIGHER BOND STRENGTH. [etrahydrofuran gives PVC resin 


solutions maximum solids content and rapid bite properties. 


SHORTER SET TIME. The unique ability of THF to diffuse 
rapidly through PVC shortens set time and gives quick bonds 


of high strength. This increases production speed and lowers 
Result: You get superior adhesives for PVC extrusions suchas unit operating costs. 


pipe and gaskets—for PVC molded products such as toys or 


REDUCED COSTS. Du Pont THF frequently costs less to use 
than other active solvents because of its solvent power. Ex- 
ample: One pound of ““Geon” 103EP will dissolve in 3.8 Ibs. of 
for practical purposes are insoluble in other solvents—can be THF... but requires 11.2 Ibs. of MEK for complete solution. 
readily dissolved in THF, Now, you can use these high molec- THF costs 35¢ a Ib.;: MEK costs 12.5¢ a Ib. Total cost: $1.42 
for MEK ... $1.33 for THF. Saving: 9¢ per pound of PVC 
resin dissolved when THF is the solvent. 

Du Pont will be glad to offer its experience to help you in 
developing your own application of this remarkable new sol- 
vent. For more information, contact the nearest address below. 


machine components—and for a wide variety of other plastics. 
Even the highest molecular weight PVC resins—resins that 


ular weight resins to give your adhesives a strength and tough- 
ness never before possible. 
EASIER APPLICATION. When THF is the solvent, vinyl! ad- 


hesive formulations have low viscosity, which makes them 
easier to apply. 





DISTRICT OFFICES 
Baltimore 2, Md. .. 321 Falisway Cincinnati 2, Ohio 2412 Carew Tower Los Angeles, Calif.. .. . .P.0. Box 70, El Monte, Calif 
Boston, Mass 45 Fourth Ave., Waltham 54, Mass Cleveland 20, Ohio 11900 Shaker Bivd. New York 1,N.Y.... -- «+++... 350 Fifth Avenue 
Charlotte 1, N.C. «+ «e427 W. Fourth St Dallas 21, Texas ‘ 8510 Ambassador Row Phila., Pa. 308 E. Lancaster Ave., Wynnewood, Pa. 


Chicago 46, ‘i! 7250 WN. Cicero Ave., Lincolnwood Detroit 35, Mich. ..» 13000 W. Seven Mile Rd. San Francisco 24, Calif. 1485 Bayshore Bivd. 
Du Pont de Nemours international, S. A Etoile Bidg., 81, route de |'Aire, Geneva, Switzerland 
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VISCOSITY —CENTIPOISES at 26 C 


ia eee 


ory 


VISCOSITY—CONCENTRATION 
RELATIONSHIPS FOR VARIOUS RESINS 
IN TETRAHYDROFURAN 


35 
RESIN CONCENTRATION, % 


Exceptionally high solvent power of THF is clearly shown in this chart. Note high percentages of «Bakelite js r.M Shay ae nig 
- x . . **Geon"’ "M. of B Goodrich Chem. Co. 
various polyvinyl chloride resins that can be dissolved in tetrahydrofuran at room temperature. : 


vinyl adhesives, save money, 
Du Pont Tetrahydrofuran (THF 


THF PROPERTIES 


Appearance Coloriess, mobile tiquid 
Odor.... . ve Etherilike 
Molecular weight .. see 72.10 
Freezing point , cc cccccccece ‘ 108.52°Cc, 
Boiling range eeeee o eecceveeceee 65 -67 C. 
Specific gravity (20 4 C.)..... aniiee ae j . 0.888 
Weight, ib. gal. . eevee . 7.4 
Fiash point 6 F- 
(Tag closed cup) 
Vapor pressure, mm Hg. at 
18°C... ‘ 114 , 385 
25s-c oe0 . . 176 550 
BOS...cccese 263 vee eees 760 
Surface tension, dynes cm. (25 C.) 26.4 
Mt. Solubility..Miscible with water, soluble in most organic soivents 
The rapid diffusion rate of THF is shown in test 
above. Beakers were filled with equal quantities of THI 
and methyl ethyl ketone (MEK). Both were covered 
with PVC films and set aside for the same length of Du Pont THF is available in 
time. Result: THF diffused through and evaporated 


from PVC film about twice as fast as MEK all quantities from 55-gal/lon drums to tank cars. 





E. |. DU PONT DE NEMOURS & CO. (INC.) 
ELECTROCHEMICALS DEPARTMENT 
CHLORINE PRODUCTS DIVISION 
WILMINGTON 98, DELAWARE 


Better Things for Better Living 


..- through Chemistry 
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Vasco da Gama 
Sailed an 
uncharted route 


Vasco da Gama’s route to the wealth of the East was un- 
charted. But when it comes to chemicals, you Can steer a 
sure course to better, more uniform products when you 


use high quality Sinclair solvents. 


Sinclair aromatic, aliphatic and odorless solvents set in- 


dustry’s standards for quality. These Sinclair solvents are 


EY 


available from nearby supply points —in the type of trans- 
portation equipment you require. 

To guard against contamination, Sinclair ships aromatic, 
aliphatic and odorless solvents in three separate tank car 
fleets used exclusively for this purpose. For prompt, de- 


pendable deliveries, write or call... 


SINCLAIR PETROCHEMICALS, INC. 


Subsidiary of Sinclair Oi! Corporation, 600 Fifth Avenue, New York 20, N.Y. 


PARAXYLENE (98%) « PROPYLENE (99+ %) « DURENE (1,2,4,5- TETRAMETHYLBENZENE) « ANHYDROUS AMMONIA ¢ AMMONIUM NITRATE SOLUTIONS « AQUA 
AMMONIA « NITROGEN FERTILIZER SOLUTIONS « ALIPHATIC SOLVENTS « ODORLESS SOLVENTS « AROMATIC SOLVENTS * HEAVY AROMATIC SOLVENT 
TOLUENE (NITRATION GRADE) « XYLENE (FIVE DEGREE) « SULFUR « SULFONATES (O!L SOLUBLE) « CORROSION INHIBITORS « LUBE OIL ADDITIVES 


i2 
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New! Oncor 23A... 


A unique pigment for flame retardance 
in halogenated plastics and paints 


Never before has there been a pigment 
like ONCOR® 23A, developed especially 
for compositions based on halogenated 
resins. This pigment is composed of an 
inert silica core of low specific gravity, 
and has a surface layer of antimony 
oxide fused to the core. 

Here’s a quick run-down on the outstand- 
ing features of this significant new 
pigment: 


1. Effective Flame Retardance — ONCOR 
23A pigment compares favorably 
with conventional antimony oxides in 
flameproofing efficiency in halogen- 
containing resins for plastics and 
paints. In tests on vinyl films, ONCOR 
23A pigment has given equivalent 
flame resistance compared to conven- 
tional antimony oxide, on an equal 
weight basis. 

2. Low Tinting Strength— ONCOR 23A 
pigment has a low and uniform tint- 
ing strength. In vinyl film tests, 
tinting strength consistently meas- 
ures between 60% and 65% of a con- 
ventional antimony oxide standard. 
This allows most effective use of 
colorants. 


3. Low Specific Gravity — Because of its 
special physical structure, ONCOR 
23A pigment has a lower specific 
gravity than regular antimony oxides. 
This means a higher volume yield per 
pound of pigment. 


Excellent Dispersion Characteristics—as 
a result of careful production con- 
trols, ONCOR 23A pigment has a 
particularly uniform particle. This 
assures consistently good dispersion 
in both piastics and paints. 
ONCOR 23A pigment is suggested for use 
in all halogenated plastic and paint com- 
positions requiring flame resistance. It 
may be used with polyvinyl chloride, 
vinyl chloride copolymers, chlorinated 
paraffins, chlorinated rubber, chlorosul- 
fonated polyethylene, chlorinated polyes- 
ters and the commercial fluoropolymers. 
Additional information on the new ONCOR 
23A pigment is provided in the National 
Lead Company Data Sheet just off the 
press. The handy coupon at the right will 
bring you a copy by return mail. 


WITH ONCOR 23A WITHOUT ONCOR 23A 
These two samples show typical flammability test results on vinyl film, 
following the procedure specified in ASTM D-1433-58. (See Item 1 in text.) 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
KC-6295 


National Lead Company: Genera! Offices, 111 Broadway, New York 6, 
N.Y. In Canada: 1401 McGill College Avenue, Montreal. 


Gentlemen: Please send your new Data Sheet for ONCOR® 234A, anti- 
mony silico oxide pigment for flame retardance in halogenated 
plastics and paints. 

Name Title 

Company 


Address 


City & Zone State 


23k an eo PP Pigment. ..A Development of ING ational —_ a 
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General Offices: 111 Broadway, New York 6, N.Y. 
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WELLINGTON SEARS 
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Cotton Chafer 


wa me tt ot, 


Welkote Filament Nylon Knit Kote 


Shown here is just a tiny sample of the many quality base fabrics 
offered by Wellington Sears for both plastic and rubber coating 
rhe entire selection is more complete and up-to-the-minute than 
can be found anywhere else in the textile industry 


There are wovens, non-wovens and knits in cotton and syn- 
thetics for every coating application. All are continuously 


proving themselves—in a variety of uses ranging from air- 


supported domes and collapsible fuel tanks to luggage, uphol- 


stery and garments 

Leading companies at home and abroad rely on the century- 
long experience of Wellington Sears in supplying fabrics to 
industry. When you have a problem, call on us 


meantime, write for our free illustrated booklet “ 
Dept. K-10 


And, in the 
Fabrics Plus,” 


Cotton Broken Twill 


Lantuck 


WELLINGTON 
SEARS §=“@: 


> 
Exe 


FIRST In Fabrics For industry 
For Coated Materials, High and Low Pressure 
Laminates, and other Reinforced Plastics Products 
Wellington Sears Company, 111 West 40th St., N.Y. 18, N.Y. 
Akron + Atlanta + Boston + Chicago + Dallas - Detroit 
Los Angeles + Philadelphia - San Francisco 
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APRe Twin-Screw Extruders 


Process all thermoplastic materials, including rigid PVC 


“ 


@ Mapre Extruders feed with granules, paste, 
powder, or waste to give you continuous production 
of tubes, rods, profiles, sheets, films, or cable coat- 
ing, plus continuous production of granules. 

@ Oil-Hydraulic power transmission gives step- 
less speed range from 0 rev/min upwards. 

@ Push-button operation and control from sepa- 
rate cabinet. All electric heating zones on barrel 
and die head, as well as water, oil or air cooling 


Mapre Twin-Screw Extruders are sold in the 
U.S. exclusively through the Reed-Prentice 
Division of Package Machinery Company. 
For complete technical data, contact your 
Reed-Prentice Sales Engineer. 


zones on barrel, are separately controlled. 

@ Screw-thrust rides on patented, heavy-duty 
bearing system. 

@ Three models available, in screw diameters of 
64mm (approximately 214’’), 92mm (approxi- 
mately 354"), and 102mm (approximately 4’’). 
Capacities range up to a maximum of 264 lb/hr 
for tubes and sections, 550 lb/hr for pellet 
production. 


REED-PRENTICE 


division of 


PACKAGE 


EAST LONGMEADOW, MASSACHUSETTS 
BRANCH OFFICES: NEW YORK + CHICAGO + BUFFALO « DAYTON « DEARBORN « KANSAS CITY +» LOS ANGELES 


SWEDEN: 

Lindberg & Sydow AB 
Kornhamnstorg 49, 
Stockholm 

NORWAY: 

Sivilingenior Fritjof Eitzen 
Lille Grensen 5, Oslo 


Other Mapre 
representatives: 


UNITED KINGDOM: 
K. W. Chemicals Ltd. 
55/57 High Holborn, 
London W.C.1 
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BRAZIL: 

Polynom S.A. 

Rua Boa Vista 314 

2°—Conj. A, Sao Paulo 
NETHERLANDS: 

Plastima Ltd., 

Weesperplein 4, Amsterdam-C 





Age 

no longer 
obsoletes 
equipment 


ew concepts do. The old-time typewriter above still does 

the job it was designed to do. So do the control instruments 

in the plastics industry. And, they will continue to do a good job. 

But ...do they keep pace with todays’ plastic processing needs? 

Here are new concepts to supplement and upgrade the instru- 

Wheelco Series 8000 Electronic Poten- mentation you now use — 
tiometer Recorders. Self-contained, 


INDICATING RECORDERS... Record any combination of tempera- 
ture and pressure up to 24 points ¢ Indicate temperature and 


null-balance units featuring plug-in 
components and convenient, swing- 


out design, pressure on separate scales * Accept as many as six limit 


switches high or low limit. 
W heel oO Series 


100 Capacitrol 
Indicators 
Klectronic 
measuring sys 
tem and DC 


power supply 


SERIES 400 INDICATOR . . . Read temperature or pressure directly 
by flipping a selector switch ¢* Stable voltage regulation with 
Zener diode circuit * High or low-limit alarm signals. 


PRESSURE TRANSDUCER MODEL PT-58... Fast, accurate response 


ie einen meals during extrusion ¢* Specially designed for plastics; fit standard 


thermocouple openings. 
Dynisco Pressure ore ; ’ . 
rea These are some of the Wheelco features that have set standards 
l'ransducer ae . N . 
Non-fouling in the plastics industry. Contact your nearest Wheelco Sales and 


sensing tip. Service Office for complete information. 


BARBER-COLMAN COMPANY 


Wheelco Industrial Instruments Division 


Dept. J, 1517 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. J, Toronto and Montreal, Canada 
Export Agent: Ad. Auriema Inc., N.Y. 


BARBER 
COLMAN 


THE MARK 
OF QUALITY 
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quality formulated to perform as required! 


Roaring down the Atlantic test range 
or blasting off from the living room 
floor, true missile performance de- 
pends on the accurate behavior of 
individual components. That's where 
Gering’s expert ability to formulate 
superior thermoplastic Molding Com- 
pounds comes in. Whether the end use 


e Acetate e Ny ee A 


is a vinyl jacketing compound that 
helps trigger a giant ICBM into space 
or an impact styrene toy replica, qual- 
ity Gering Molding Compounds perform 
to perfection. Extensive laboratory and 
production facilities enable Gering to 
produce to your most exacting speci- 
fications — including flame-retardant, 


rs 5 


Cable Address GERING + TWX Cranford, N.J. 137 '+ Sales’ Offices: 5143 Diversey Ave., Chicago 39, II! 
1115-Larchwood Rd., Mansfield, Ohio - 103 Holden St., Holden, Mass 





non-toxic, semi-conductive and other 
special formulations. And with these 
complete facilities at your service, your 
most demanding custom compounding 
requirements can always be met. Tell 
us your specific needs. We'll be happy 
to submit a recommendation at no 
obligation. Write today for information. 


GERING 


division of STUDEBAKER-PACKARD CORP 
Kenilworth, N.J 











Interested in 


Blow Molding? 





MPM’s new “Diversamatic” twin-station is the fastest, most versatile unit available. 





You owe it to yourself to check the advanced design features of 
MPM’s new “Diversamatic” blow-molding machine. 
Unique twin-station design lets you operate two identical or 
different molds at the same time. Once the machine is set up (easily 
done with manual controls), you switch over to automatic for high- 
speed, continuous operation. 
You can produce single or vertically strung multiple-cavity 
work in lengths of up to nearly three feet! Materials blown include 
low- and high-density polyethylene, polypropylene, high-impact 
styrene, nylon and other materials. 
The “Diversamatic” can be used with any extruder, domestic 
or foreign. If you wish, MPM will provide the complete unit, in- 
cluding extruder (see photo at right). Moreover, MPM will operate 
the unit for your inspection prior to shipment, then help you put 
it into operation in your plant. 
In addition to the “Diversamatic,” MPM manufactures a one- 
station, two-head machine, two-station machines with either four 2 : 
or eight heads, and a new six-station rotary machine. For informa- RPM COMPLETE PACKAGE UIST instudes on 


. . MPM extruder, “Diversamatic” twin-station blow- 
tion on any or all of these, just drop us a note. molding equipment, and the tooling, if desired. 


Modern Plastic Machinery Corporation 


General offices and engineering laboratories: 64 Lakeview Avenue, Clifton, N. J. 


MODERN PLASTICS 





oiale]. bP 81°) £2 


N3sagd0i1SiSNM™ 


THROUGHOUT 
THE WORLD 


IN ANY LANGUAGE 


MUEHLSTE/N 


MEANS 


Rubber ... Plastics 


“Mh VEHLST: EIN << 


REGIONAL OFFICES Ak 


=) 


PLANTS AND WAREHOUSES Akre 
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Photo courtesy A, I. Root Co. A 


space-saving design... 


The honeycomb is an outstanding example of maximum use of available 
space so are NRM’s Pacemaker extruders, with Tuck-Under drive. 
Pacemakers, with motor and speed control located under the cylinder, save 
valuable floor space allow you to increase production as much as 3142 
times without capital expenditure for additional extruder floor area. Find out 


how. Call, wire or write today and ask for Bulletin PM-100. 


Ake: enn mE 
ite - ) NATIONAL RUBBER MACHINERY COMPANY 


General Offices: 47 WEST EXCHANGE ST. e AKRON 8, OHIO 





Dimensional tolerances and strength qualities are rigidly controlled on these 
polyethylene straps used for piasma bottles. 


“We have preferred to specialize in difficult mold- 

ing jobs such as pharmaceuticals. This specializa- 

tion brings us a lot of work which demands very 

close tolerances from both a dimensional and 

clarity standpoint. We’ve found H-P-M injection 

weir tabiinn, Cities machines unsurpassed for the type of versatility 
Blackhawk Molding Co., Inc. we need. We’ve installed five new H-P-Ms in the 

Addison, Illinois past 18 months.” 


WHY H-P-Ms ARE MOST POPULAR FOR PRECISION MOLDING 


H-P-M time, pressure and temperature controls 

are specifically designed for precision molding. 

Piiiiairte The 12 oz. machine illustrated typifies the success 

Pinstics by molders report. It demonstrates why 150 lbs./hr. 

plasticizing capacity, 2150 cu. in./min. injection 

A MOLDER capacity, can produce precision parts like these — 

ON THE 4800 per hour to close dimensional tolerances. This 
MOVE job is fully automatic. 


Got a problem like this? Call your H-P-M man today. 


THE HYDRAULIC PRESS MANUFACTURING COMPANY 
A Division of Koehring Company * Mount Gilead, Ohio, U.S.A. 
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MR. MANUFACTURER@22S9YOUR COMPLETE 
PRODUCTS @@H THEIR COMPONENTS AND 
PACKAGING GSSUNITS CAN NOW BE MADE OF 


Plastic 


WITHOUT PREVIOUS SIZEEE\ASHAPE, VOLUME 
AND GEOGRAPHICAL @ RESTRICTIONS! 


Loma Industries... 


@ @ @ stands alone in the Southwest with unmatched facilities to handle your product, component, 
and packaging needs, and can offer you the most modern materials, techniques, equipment, and 
engineering skill ever assembled under one roof! 


Loma and Only Loma can 
offer you these six specialized processes: 


INJECTION MOLDING 


Presses capable of turning out anything in 
size from a small creamer to a refrigerator 
with unmatched precision and volume. 


THE ENGEL PROCESS 


A dramatic new thermo-fusion process that 
gives you custom molding of unlimited size 
and shape to meet your exact specifications 
...even if your product is as big as a car. 
Loma is one of only five manufacturers 
licensed in the United States by Spencer Com- 
pany to use this process...combining high 
strength, low cost tooling, lightness in weight, 
acid resistance, maintenance elimination as 
well as initial savings. 


BLOWMOLDING 


Precision facilities for packaging or product 
needs of irregular shape including “squeeze 
bottle” applications . . . one ounce to 5 gallons. 
Regardless of your packaging problem, 
Loma’s blowmolding service can help solve it. 


EXPANDABLE FOAM 


The ideal solution where bouyancy, insula- 
tion, shock absorption, protection, and light- 
ness in weight are factors. 


EXTRUSION FACILITIES 


Perfect for film, sheet, pipe, rod, and special 
shapes. 


VACUUM FORMING 


The ultimate when high-speed and high-vol- 
ume requirements are demanded... deep 
drawn parts as well. 


Loma's skilled personnel can help show you 
how plastic can open new vistas of sales never 
before offered in the Southwest ...at the same 
time reduce your production costs and increase 
your profit margin. If plastic is not the answer 


for your particular product or package, Loma will 
help develop new combinations of materials best 
suited for your specific needs. 

A phone call or letter will bring a Loma sales 
engineer to your plant with complete information. 


Leaders in complete Design, Engineering, Packaging, and Custom Molding Facilities. 


(A full description of these services may be obtained by writing for Loma's booklet entitled: 
“Your Product-Plastic-and Loma"’) 


LOMA INDUSTRIES 
Fort Worth, Texas 


3000 West Pafford 
WA 3-1901 


SALES REPRESENTATIVES WANTED ... TERRITORIES NOW OPEN 
CALL OR WRITE FOR DETAILS 
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PLENCO CAN 
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CREATES A NEW CONCEPT IN COOKWARE 


FINEST ALUMINUM 


. unique off-center handles 
molded with FP? LE NIC © 


Housewives are taking a shine to Mirro’s 
new “Jet Stream” line of pots and pans 
with Easy-Over covers that give a new lift 
to the cook. Their revolutionary design 
features comfort-contour, phenolic- 
molded handles placed where a handle 
really belongs—on the side of the cover 
nstead of the top! 


This innovation by Mirro permits neat, 
safe removal and turning of the cover with- 
out risk of burned hands from uprushing 
heat and scalding steam. To produce these 
unusual handles, Mirro Aluminum Co., 
Manitowoc, Wisc., chooses PLENCO PHE- 
NOLIC MOLDING COMPOUND 349 H.R. 


Black. A special purpose material, Plenco 
349 meets Mirro’s specifications to assure 
high heat resistance (withstanding up to 
500°F.), excellent impact strength, and 
sleek,gleaming finish. 

For these and similar essentials to good 
cookware performance, good looks, and 
good selling, Mirro has long learned to 
“handle with Plenco’’. . . quality phenolic 
compounds, ready-made or specially-made, 
and available in a wide variety. 

Plenco’s experience in satisfying the 
exacting requirements of industry is 
equally wide, exceptionally thorough. It 
may well include acquaintance with your 
own particular needs. We’d like the oppor- 
tunity to talk with you about them. 


PLASTICS ENGINEERING COMPANY 


PROVIDE |IT-AND DOES—FOR MIRRO 


FOR BETTER 
PLASTIC PRODUCTS 


SHEBOYGAN, WISCONSIN 


SERVING THE PLASTICS INDUSTRY IN THE MANUFACTURE OF HIGH GRADE PHENOLIC MOLDING COMPOUNDS, INDUSTRIAL RESINS AND COATING RESINS 
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Leading roll in resin performance 


Layup time is reduced, wasteful flooding eliminated, production rates increased. 


Faster wetting, rapid curing GLIDPOL layup resins make these dramatic savings possible 


wherever they are used in the reinforcement of plastic parts. 


GLIDPOL layup resin systems are ideally suited to the manufacture of boats, bathtubs, 


sinks, swimming pools, truck bodies, panels, tanks and other products by the hand layup 
technique. Write for complete information on the resin system best designed to meet your 
particular requirements. 


RESINS FOR EVERY APPLICATION 
The Glidden Company 
INDUSTRIAL PAINT DIVISION 
900 Union Commerce Building + Cleveland 14, Ohio 
in Canada: The Glidden Company, Ltd., Toronto, Ontario 


There's a GUDPOL Polyester Resin system, 
plus Glidden Technical Service, to help 
you do it better, more economically, what- 
ever your product, process or problem. 








well make 
_ the press 


YOU NAME THE MATERIAL CHARACTERISTICS 


Just tell us the nature of the material—polyester, acrylic, fiber glass, rubber, or whatever—and give us 
your production specifications. We’ll build the right compression molding press to meet your needs. 


Erie Foundry regularly builds hydraulic molding presses in capacities of 25 to 4,000 tons. Our advanced 
design control systems will apply forces accurately and precisely, maintain platen temperatures within close 
tolerances, and perform molding cycles with split-second timing. Versa- 
tility is built in so that a wide range of molding jobs can be handled. 


Write now for your copies of our descriptive bulletins on Erie Foundry he 
hydraulic presses for rubber and plastics. yy © S 





Hydraulic Press Division 





ERIE FOUNDRY CoO. enies9, pa. val, SARARENT SOS tm 


SINCE 1695 
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for 
plastics 
machinery 
olai celal 


BATTENFELD 


we deliver 


the complete 
Thats 


of equipment for 


INJECTION 
MOLDING 


COMPRESSION 
MOLDING 


TRANSFER 
MOLDING 


BLOW MOLDING 
EXTRUSION 
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Blow Molding Machines Automatic Serial Presses Compression and Transfer Extruders and complete 
with piston and screw feed for screw caps etc. Molding Machines Automatic Plants 
up to 215 pts up to 300 tons capacity (with screw diameters 
1%” 1%” 242” 342” and 6” approx) 


INJECTION 
MOLDING 
MACHINES 


from 1/10 0z. upwards 
with 
SCREW PLASTICIZING 


UNIT 
from 1— 350 OZS 


BATTENFELD 


CORPORATION OF AMERICA 
959 W. Grace Street 


Meinerzhagen/Westf., GERMANY Cc H | CAG re) ] i} oe 
’ ; 


with Sales and Service-Organisations in 
ENGLAND: Battenfeld (England) Ltd., Great South West Road, Bedfont, Feltham, Middx. 


Main Office and Plant 


BATTENFELD MASCHINENFABRIKEN GMBH 
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CHROMALOX 


ELECTRIC STRIP HEATERS 


QUICK, LOW-COST SOLUTION TC 
PRODUCTION HEATING PROBLEMS 


For heating tanks, kettles, pipes, 
platens, dies, ovens . . . just about 
anything. Chromalox Electric Strip 
Heaters provide uniform heat to 
exact temperatures. 

Heaters available in shapes, sizes 
and wattages to fit hundreds of in- 
dustrial heating needs . . . including 
yours. Installation is quick and easy 

. using standard bolts or clamps. 
Heaters give long service with little 
or no maintenance. Temperatures 
are maintained by either manual or 
automatic controls. 

Write for Bulletin PA100. Or, for 
fast action and on-the-job assistance 
with your heating problems, call your 
Chromalox Sales Engineering Rep- 
resentative listed below. 92810 


Call Your Chromalox Man for Heating Answers 


ALBANY, N.Y INDIANAPOLIS, IND. 
Hobart 3-0626 Melrose 5-5313 

ATLANTA, GA. KANSAS CITY, MO. 
Trinity 5-7244 Victor 2-3306 


BALA-CYNWYD, PA. 
Mohawk 4-6113 LOS ANGELES, CAL. 


* 
> 
. 
>. 
> 
> 
. 
> 
. 
> 
Greenwood 3-4477 Bn. iol . 
BALTIMORE, MD : . ° 
Hopkins 7-3280 Diamond 6-9606 > 
MILWAUKEE, WIS. ° 
BLOOMFIELD, NJ 
Edison 8-6900 Broadway 1-3021 > 
New York: Worth 4-2990 MINNEAPOLIS, MINN. > 
BOSTON, MASS. Federal 6-6631 e 
Liberty 2-194] NASHVILLE, TENN. ° 
BUFFALO, N.Y. Cypress 2-7016 ° 
Summer 4000 NEW YORK CITY,NY. 
CHARLOTTE, N.C. (See Bloomfield, NJ.) = § 
Edison 4-4244 ° 
Franklin 5-1044 OMAHA, NEB. . 
Atlantic 7600 ° 
CHATTANOOGA, TENN. ° 
Amherst 5-3862 PHILADELPHIA, PA. ° 
CHICAGO, ILL (See Bala-Cynwyd, Pa.) ° 
Harrison 7-5464 PITTSBURGH, PA. ° 
CINCINNATI, OHIO Emerson 1-2900 ° 
Trinity 1-0605 PORTLAND, ORE. 4 
CLEARWATER, FLA. Capitol 3-4197 ° 
Phone 3-7706 RICHMOND, VA. ° 
CLEVELAND, OHIO Atlantic 8-8758 + 
Prospect 1-7112 ROCHESTER, N.Y. : 
COLUMBUS, OHIO Hamilton 6-2070 4 
Amherst 7-8260 ST. LOUIS, MO. : 
DALLAS, TEX. Chestnut 1-2433 ° 
a SAN FRANCISCO, CALIF. 2 
DAVENPORT, |OWA -@ 
Phone: 6-5233 Underhill 1-3527 ° 
DENVER, COLO. SEATTLE, WASH. ° 
Glendale 5-3651 Main 4-7297 ° 
Genesee 3-0821 SOUTHFIELD, MICH. 
DES MOINES, |OWA Kenwood 8-2100 
Cherry 3-1203 Elgin 7-0677 
DETROIT, MICH SYRACUSE, N.Y. 
(See Southfield, Mich.) Granite 4-3933 
HOUSTON, TEX. WICHITA, KAN. 
Capitol 5-0356 Amherst 2-5647 


EDWIN L. WIEGAND COMPANY 


7500 Thomas Boulevar ttst 


Hurchill 2-640 
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Time to Take a New Look af 


National 


em §=SULLINIC ANHYDRIDE 


BIG VALUE 


Our recently announced low “incentive price” makes expanded use of 
National SUCCINIC ANHYDRIDE eminently practical for better resins, 
coatings, plasticizers, elastomers, pharmaceuticals, adhesives, etc. Its 
“small molecule” can impart many desired properties at a wholly economic 
cost. Much wider use as an organic intermediate is now possible, too. 


HERE'S OUR PRESENT POSITION 


Sole domestic custom seller of SUCCINIC ANHYDRIDE, National has 
long experience, integrated production, efficient processes. From present 
production, we can supply pilot-plant quantities to new users. Additional 
commercial capacity should be on stream as fast as needed. Ever-increas- 


ing capacity at cumulatively decreasing costs will be provided to meet 
market needs. 


WHAT YOU SHOULD DO NOW 


Send for our comprehensive Technical Bulletin and a working sample of 
National SUCCINIC ANHYDRIDE. Find out what it can do to improve 
your products, increase sales, open new product opportunities. Check what 

TECHNICAL BULLETIN 1-11 possible future price reductions can also mean to you. But act now. Interest 
in National SUCCINIC ANHYDRIDE at our new low incentive price is 
high. So use the convenient coupon today! 


geaqe@eeeee @ @ @ @ @ 2 @ = G 


Please send copies of your Technical 
Bulletin I-11-SUCCINIC ANHYDRIDE 


llied 


H 
(0 Please send working sample 


(0 Have representative call by appointment 


hemical 





NATIONAL ANILINE 


DIVISION 
40 Rector Street, New York 6, N.Y 
Address_ 
Atlente Gesten Charlotte Chicago Greensbore Les Angeles 
Philedelpmie Portiend. Ore Providence Sen Francine 
tn Gonede: ALLIED CHEMICAL CANADA, LTD. 100 Worth Queen Si, Torente 18 
Distribeter: throughout the world For information 
ALLIED CHEMICAL INTERNATIONAL * 40 Rector St. Mew York 6, m1 
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For polyester hand lay-up 


molding resins and accessories! 


Centralize 


YOUR SUPPLY 


With One 
source 


No more hunting for sources and hoping for satisfaction. Whatever 
your polyester hand lay-up problem, you can depend on a complete 
line of Interchemical polyester resins and accessories to save you 
time and trouble. 


YOUR ONE-STOP SOURCE FOR: Fast wetting, fast curing 
lay-up resins « Low exotherm, high-speed curing resins for unitized 
multiple lay-up + Gun resins for lay-up work + Hi-hiding, easy- 
working gel coats « Craze resistant gel coats - Color concentrates - 
Balsa wood paste + Veragold gel coats for decorative effects - 
Polyester spatter finish for boat interiors « Thixogel* for obtaining 
thixotropy + Sanding aids + Release coatings + Activators and other 
accessories + Experienced technical service on hand lay-up problems. 


Write Today On Your Company Letterhead for the IC*Hand 
Lay-Up Brochure. 


G Interchemical 


CORPORATION 
Finishes Division 


Commercial Resins Department — 1754 Dana Ave., Cincinnati 7, Ohio. Headquarters Office: 224 McWhorter St., Newark 5, N. J. Factories; Chicago, Ill. 
+ Elizabeth, N. J. « Cincinnati, Ohio « Los Angeles, Cal. « Newark, N. J. « Mexico City, Mex. In Canada, these polyester resins are made by 


Chemical Oil and Resin Company, Toronte, Ontario and sold under its trademarks. */C and Thizogel are trademarks of Interchemical Corporation. 
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“On this quality truck body 


The 24/32 Oz. LESTER gives us 
33% more production than we expected!” 





“The new long-stroke 24/32-ounce Lester in our shop is mold- 
ing this toy truck body 33% faster than the mold was planned 
for,” says R. E. Roper of Delkay Plastics Corp. in Gardena, Calif. 


It’s a big part, weighing 22% ounces of linear polyethylene — 
including the sprue and runners—in a 3-plate mold. The pro- 
jected area is 216 sq. ins. with wall sections ranging from .062” 
to .125”...a tough job to fill and run steadily. Yet the Lester 
L-450-24/32 ounce machine takes it in stride and makes it a 
profitable job. 


As an added bonus, the patented Lester Mold Overload Com- 
pensator (two pressure molding system) reduced the weight of 
the part by more than 4 ounce, and reduced strain at the same 
time—important to the durability of this “sit-on” toy. 


The 24/32 ounce Lester, with its adjustable mold stroke of 8” 
to 30” and certified clamp of 450 
tons can handle those big jobs 
for you, too. Write for detailed 


* specifications. 


LESTER-PHOENIX, INC 


2621A CHURCH AVENUE e CLEVELAND 13, OHIO 
Agents in principal cities throughout the world 
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SAFETY FIRST These line guards postformed and fabricated by A. B. Chance Company from a Formica laminated 
plastic provide great safety for linemen and save considerable maintenance time for the Hartford Electric Light Company 
Maintenance of high-voltage transmission lines formerly required the tedious erection of temporary arms and insulators 
to clear the work area of dangerous hot lines. Now, maintenance crews need only to cover the exposed wires and insulators 
with the hoods prior to maintenance. The laminated plastics used in these line guards provide adequate insulation against 
extremely high voltages and are light enough to enable the hoods to be installed quickly, without fatigue. One of the 


important components used in this Formica laminated plastic from which the line guards were postformed and fabricated 
is Mount Vernon Duck 


This is another example of how fabrics made by Mount Vernon Mills, Inc. and the industries they serve, are serving 


America. Mount Vernon engineers and its laboratory facilities are available to help you in the development of any new fabric 
or in the application of those already available. 


UNIFORMITY e ae +4 
Makes The uw ount ernon ills, inc. TURNER HALSEY 
Big Difference we. - oh 
A LEADER IN INDUSTRIAL TEXTILES ) : 
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Main Office and Foreign Division: 40 Worth Street, New York, N.Y. 
Branch Offices: Chicago + Atlanta + Baltimore + Boston + Los Angeles 
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50 Lbs. Net 
SPENCER 


wight Bidg. Kansas City, Me. 6.6.4 


Three quality polyethylene molding resins by Spencer are now available at the record low price of 26¢ 
a pound. Read below about the range of properties these Spencer “Poly-Eth” resins offer: 


Now-—to go after new molding markets . . . 


Buy These Famous Spencer Molding Resins 
At The Lowest Price In Polyethylene History! 


Same High Quality Material Once Sold For 32'2¢ A Pound 
Now Yours At The Price You've Been Paying For Scrap 


Why take chances on scrap or sub- 
standard materials now that these 3 
standard grades of Spencer “Poly- 
Eth” molding resins are priced so 
low? With these resins you get the 
same fine Spencer service and 


product guarantee. 


The new low price permits you to 
become more competitive in a wide 


range of molding markets. All three 





“SPENCER 


/@ 


resins in the 26¢ “Poly-Eth” group 
are designed for a complete range 
of injection molding uses, as well 
as for blow molding of toys and 


novelties. 


We invite you to sample one of 
these “Poly-Eth” resins without 
cost or obligation. Just contact your 
Spencer Representative or write 


directly to the address below: 


me 0) ded | 
Polyethylene 


a 


| Can One Of These 26¢'Poly-Eth”’ 


Resins Fit Your Next Molding Job? 


Resin number Melt index Sendiy 
“POLY-ETH” 1007 8 .918 
“POLY-ETH” 1407 .925 


“POLY-ETH” 1707* .928 


*Latest addition to the Spencer ‘’Poly-Eth” 
family of molding resins 


SPENCER is also a prime supplier of 
POLY-PRO POLYPROPYLENE 


SPENCER NYLON 


SPENCER CHEMICAL COMPANY, DWIGHT BUILDING, KANSAS CITY 5, MISSOURI 
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HOW DYLITE”* 
This unique refrigerated freight car door is insulated with DyLitt 
F R K | | expandable polystyrene. This lightweight foamed plastic forms a 


tight, moisture-proof, non-sagging insulation. Dy ite freight car 
doors improve insulation and weigh 400 to 500 pounds per car set 
C A R less than conventionally-insulated doors. These doors are now being 
installed on 1,025 new refrigerated freight cars of the Pacific Fruit 
Express Company. The cars are temperature-controlled from —10°F 


to 70°F. 
1) QO () R ! The door liner is molded of Cyco_ac* ABS plastic made by the 


Marbon Chemical Division of Borg-Warner Corporation. The idea 
to combine DyLite with CycoL_ac came from Robert L. Landis, 
developer and manufacturer of the new door liners which are now 
manufactured by the Landis Industrial Company, Santa Clara, Calif. 

DyYLITE comes in the form of tiny crystal beads. When heated, these 
beads can expand up to 60 times their size and fuse; forming a light, 
smooth-skinned part at the desired density. DYLITE is a remarkable 
low temperature insulator having a K factor of 0.242 at 2 Ibs./cu. ft. 
density and a 75°F mean temperature. It is low-cost, non-shrinking, 
and can be molded to almost any size or shape. In addition, Dy.itt 
is strong, durable, moisture- and vapor-resistant. 





For more information on the outstanding insulating qualities of 
DyLite expandable polystyrene, write to Koppers Company, Inc., 
Plastics Division, Dept. MP100, Pittsburgh 19, Pa. 

DYLENE’ polystyrene, SUPER DYLAN” high density polyethylene, 
DyLAN® polyethylene, and EvENGLO® polystyrene are other fine 
plastics produced by Koppers Company, Inc. 


*CYCOLAC is a registered trademark of Borg-Warner Corporation 


KOPPERS PLASTICS 


MODERN PLASTICS 








as 


Demaree Molds a 12 oz. Styrene Urn Planter on their Natco 300, 


"Our Natco Increased 
Production 25 to 50%!”’ 


THE MOLDER'S 
MOLDING MACHINE 


“And in addition to the production increase we have 
found the Natco much quieter with no vibration, cleaner with 
no messy oil leaks and more machine than others for its size.” 

Mr. Demaree, President of Demaree Molded Plastics, 
Inc., Kokomo, Indiana is very happy with their Natco 300. 
He further commented, “that Natco seems to have concen- 
trated on a lot of little details which mean so much to an in- 
jection molder.” 

These little details can mean just as much to your mold- 
ers too. Write for Bulletin 2001 for complete information on 


the Natco 12 to 80 ounce Injection Molding Machines. 





NOW avatloble... 
MIRRO - BRITE 
“"MYLAR™ 
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Decorative, metallized, self-sticking, plastic Mylar 
trims, pre-cut to your exact shape, form and size... 
in continuous rolls! Simple to peel off manually or 
mechanically, backed with a pressure sensitive ad- 
hesive, ready to apply with the touch of a finger, 
with all waste material removed. “READY STRIP” 
can be one of your biggest time savers on the pro- 
duction line. 




















Choose from the largest assortment of MIRRO- 
BRITE patterns and colors to give your product 
sparkling new sales appeal! 
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*A DuPont Polyster film 


COATING PRODUCTS, INC. | 


101 WEST FOREST AVE. x ENGLEWOOD, N.J. 
NEW JERSEY: LOwell 8-0610 * NEW YORK: Wisconsin 7-4435 
ALSO MIRRO-BRITE ACETATE, POLYSTYRENE, BUTYRATE AND VINYL 
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Uniform in weight, 
coverage, strength 


Reinforce with a fiber glass mat completely free 
of weak areas caused by variations in mat 
weight or pattern. With UNIFORMAT’s even 
texture, you’re sure of strength uniformity in 
every direction. Every roll is alike. We check 
each carefully against Ferro’s high-quality 
standards at every stage of production. 

UNIFORMAT handles, tailors, laminates easily 
without tearing. Every roll must conform to 
close ‘‘specs.”” Write for samples, prices. 


g 
TRAD 


FERRO CORPORATION 

FIBER GLASS DIVISION 

Nashville 11, Tenn. . . . Huntington Beach, California 
Other Ferro plants in Argentina, Australia, Brazil, 
Chile, England, France, Holland, Hong Kong, Japan, 
Mexico and South Africa. Write for full addresses. 


CHECK FERRO FIRST... for your complete fiber glass needs! 
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AUTOMATE YOUR 
PLASTIC MOLDING 
OPERATIONS 
WITH NEBUTTCO 
ROTARY PRESSES 


10-Station Model illustrated * 





ay 


BIG-PROFIT FEATURES: 


Inexpensive molds, for thermosetting 
compounds 

Can use up to 20* different molds, one 
press 

Molds can be changed while press is 
operating 

Simple ejection of parts 

Hopper-fed rotating supply 

Adjustable production cycle 

Adjustable temperature in mold holders 

Low cost molding of large or small 
quantities 

Presses can be furnished for many 
applications 

For descriptive bulletin or demonstration 

of machines in operation, contact 


NEW ENGLAND BUTT CO. 


Division of Wanskuck Co 
304 Pearl Street * Providence 7, R. I. 


Press is also made in 30-station model. 
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News and interpretations of the news By R. L. Van Boskirk 





Section 1 October 1960 


Expansion for polyethylene coating resin. Various producers assert that the re- 
cent price reduction to 2742¢ for polyethylene will tend to expand the market 
for coating grade resin proportionately more than any other section of the 
polyethylene business. 

The resin price for coating material is also likely to be more stable, 
because it is less affected by the great quantities of off-grade material on the 
market. It is almost imperative that a first grade resin be used; and there is 
no usable scrap generated from a coating operation, since the resin cannot be 
efficiently reclaimed from its substrate. On the other hand, there is still some 
question about the price firmness of general purpose resin for film and molding 
grades at 2742¢, since there is so much off-grade around at lower prices. 


Growth expected in future. The amount of resin used for extrusion coating on 
paper, foil, and cellophane is estimated to have been between 45 and 50 million 
Ib. in 1959. There is as yet no indication that it will jump far over that mark 
in 1960. But it may reach between 50 and 55 million. Several months, maybe 
a year, will be required to take major advantage of a price decline. 

A 5¢/lb. decline in coated paper prices followed rather generally 
after the resin price drop. Foil coaters also followed suit as indicated by 
Reynolds Metals’ 7 to 10% reduction in various laminates with foil and paper. 
The company had doubled sales of these materials in the 12-month period 
ending last June, and is now completing a 300% expansion of its capacity. By 
the end of this year, the company will have five machines, four of which can 
extrude 2.5 to 3.0 million yd. of polyethylene per month and simultaneously 
laminate it to aluminum foil and paper. Among uses claimed for this product: 
packages for dehydrated foods and pouches for boil-in-bag frozen foods. 


Coating machine expansion. The sale of extrusion coating machine equipment has 
doubled this year over last year, according to a leading manufacturer. The 
new equipment has been divided about equally between that for paper and 
that for foil and cellophane. A trend to wider widths is also on the way. 

Interesting forecasts are being made about the future for this type 
equipment. Claims are made that extrusion coaters can now be run at a web 
speed from 350 to 850 ft./min., although the latter speed is seldom if ever 
achieved. The dream is that someday a machine will be put on the end of a 
paper machine and run at 1500 ft./min. but it will certainly need some fancy 
automatic handling equipment not now available. A 16-in. extruder that will 
coat simultaneously on both sides and maybe handle 5000 Ib. of resin an hour 
is the goal. Present 44%2- and 6-in. extruders can handle from 250 to over 700 
lb. an hour, according to thickness of the film, say machinery producers. 

The faster machines are aimed particularly at multiwall bag 
paper-PE laminates and milk cartons. Such equipment may help (To page 41) 


*Reg. U. S. Pat. Off. 
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BACHNER 
AWARD 
TROPHY 


THE 


HARLEY J. EARL, Chairman 


Chairman, Harley J. Earl Associates, Inc. 


WILLIAM T. CRUSE, Secretary 
Executive Vice President, 
The Society of the Plastics Industry, Inc. 
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for outstanding 
achievement 


in the use of plastics 


The Bachner Award is conferred for excellence 
in the practical application of molded and formed 
plastic materials to the products of industry. 


The Award was established in 1957 by the 
CHICAGO MOLDED PRODUCTS CORPORA- 
TION. It was named to honor the Company's 
founders for their contributions to the progress of 
the plastics industry. 


The company winning the Second Bachner 
Award Competition will receive the trophy, suit- 
ably inscribed, and the individual(s) designated by 
the company as being most responsible for the 
achievement will receive $1,000. There is also pro- 
vision for Honorable Mention Citations. Entries 
must be received by March 6, 1961. Awards will 
be made at the time of the National Plastics Ex- 
position in New York in June 1961. 


Complete information and entry forms are ob- 
tainable from the Secretary to the Committee, Mr. 
William T. Cruse, c/o Society of the Plastics In- 
dustry, Inc., 250 Park Avenue, New York 17, N.Y. 


BACHNER AWARD COMMITTEE 


LEE T. BORDNER 


President, Sierra Electric Company 


CHARLES A. BRESKIN ARTHUR J. SCHMITT 
Chairman of the Board, Chairman of the Board, 
Breskin Publications, Inc. Amphenol-Borg Electronics Corporation 
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(Continued from page 39) 


to replace asphalt impregnated papers in bags. Asphalt is only 8 to 10¢/Ib. but 
more is required per Ib. of paper. One paper producer has already stated that 
a polyethylene coating on paper that will perform as well as asphalt is already 
economically possible at the current PE price of 274¢ for resin, but no one 
believes the asphalt people will quietly succumb to this price challenge. 

The history of PE coating on paper has many facets. Paper manu- 
facturers themselves have been the largest purchasers of machines to do the 
job. In the mid-50’s they went overboard on buying equipment and then for 
one reason or another let a good part of it stand idle. Less than 20 million lb. 
of resin was used for extrusion coated paper in those days. Price of resin was 
claimed to be a major deterrent. But since that time resin has dropped from 
41¢ to the new 27%¢ price and this plus know-how and improved machinery 
has aroused interest—a 100 million Ib. goal within two or three years for 
paper coating resin alone is now considered probable. 


Coating grade resins. Although a film-grade resin is occasionally used for coating, 
the most often used is a specially prepared material that is apparently more 
difficult to manufacture than general-purpose material. 

The most commonly used resins are from 0.923 to 0.927 or 0.928 
density. High-pressure resins in the 0.930 to 0.938 density range are marketed, 
but they cost more and are used sparingly. Union Carbide Plastics has adver- 
tised a high-pressure linear resin for coating multiwall bag papers with a thin 
% mil layer which makes it as economical as a thicker 1 or %4 mil layer of 
regular PE, but it is possible that the new price on regular resin will cancel 
out that advantage. 

As between 0.923 and 0.928 density resins, the former is used pri- 
marily because it runs faster. It also gives better heat sealability or adhesion. 
The 0.928 is used for improved barrier resistance—particularly grease and 
moisture. Coatings can be almost any thickness, depending upon the need— 
the small sugar pouches in restaurants are coated with a %-mil film which is 
used as the sealant. This job requires 4 to 4% lb. of resin per ream of paper— 
14.4 lb. will coat a ream of paper with a 1-mil coating. Most milk containers 
now being coated with polyethylene use a low density resin, but may switch 
to 0.927 or 0.928 to be more certain of preventing leaks. 

The coating on foil and cellophane serves as a sealant and in the 
case of foil supports it at the creases and covers any possible rupture. On 
cellophane it gives additional moisture resistance. From 5 to 8 million lb. of 
resin is believed to have been used for coating cellophane in 1959. 

A potent remark by a PE producer on cost of coating resins is 
pertinent in predicting future trends for the coating market. Said he—“The 
material you coat on is now often more expensive than the resin—the cost of 
PE becomes less and less important in these applications as the price declines.” 


Coating with low-molecular-weight polyethylene. Another type of polyethyl- 
ene used for coating is the low molecular weight or so-called polyethylene wax 
materials. Price of these materials, which has ranged all over the lot for vari- 
ous formulations, was reduced immediately following the drop in regular PE 
and is now the same, 27% cents. This is the type that has been (To page 43) 
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J. Neipris, President, The Blane Corporation 
Canton, Mass. 


Blane Corporation President says, 


“We get top quality and 


VYGEN 
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excellent service with VYGEN: 


“We can’t take a chance on resin variations,’’ says Joe Neipris, Blane 
Corp. President. ‘‘We manufacture specification PVC compounds for the 
wire and cable industry and get consistently good electrical properties 
with Vygen 120. In our Custom Compound Division we specify Vygen 85 
for molding compounds and Vygen 105 in ‘Clears’ because of its superior 
clarity. General’s Chemical Division, in cooperation with our own Technical 
Staff, has helped in the development of a range of dependable PVC 
Compounds for the Wire and Cable Industry, for molding and for profile 
extrusions. For top quality and fast service, we count on Vygen."’ 

This is only one of the many examples of Vygen’s quality, service, 
uniformity and dependability. If you use PVC resin for extrusion, molding 


or calendering, write for details on Vygen, industry’s finest family of 
specialized resins. 


THE GENERAL TIRE & RUBBER COMPANY 
CHEMICAL DIVISION - AKRON, OHIO 


Chemicais for the rubber. paint, paper, textile, plastics and other industries: GENTRO SBR rubber 
GENTRO-JET diack masterbatch * GEN-FLO styrene-butadiene /atices * GEN-TAC viny/ pyridine 
latex * GENTHANE po/yurethane elastomer ¢ ACRI-FLO styrene-acrylic /atices © VYGEN PVC resins 

* KURE-BLEND TMTD masterbatch * KO-BLEND /nso/ub/e su/fur masterbatch 
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used at about 2% of volume with wax in wax-paper bread wraps for a long 
time. It is also used for hot-melt coating, waxes, polishes, and as a blend with 
regular PE to promote flow in the mold. From 25 to 30 million Ib. of poly- 
ethylene is estimated to have been used in 1959 for this purpose. 

This type material attracted particular attention at the last Pack- 
aging Show when Eastman Chemical exhibited a Steinemann curtain coater 
which makes it possible to apply an extremely thin coat of PE on various types 
of paper. It is useful for cut sheets like those used in set-up boxes and corru- 
gated containers. There would be no waste since the paper is cut before the 
box is assembled and there is no coated scrap such as ends and corners that 
can be repulped. Six of these machines have now been delivered in the U. S. 
They use various formulations from 2 to 20% or more polyethylene with wax. 
In addition to pre-cut boxboard this coating could be used for frozen food 
packages, milk cartons, etc. Other possibilities: a 24-bottle beer case, and a 
lettuce case in which ice is part of the content. 

This is said to be a new concept in hot melt coating since it con- 
sists of simply pouring a curtain of coating material and passing the substrate 
through it. Emulsion coating has long presented a viscosity problem because 
of drying difficulties and it didn’t always penetrate as much as desirable. The 
hot melt coating is a middle area between emulsion and extrusion coating. 
Eastman Chemical thinks the Steinemann coater will help solve the hot melt 
problem and result in large sales of low-molecular weight polyethylene. 


Vinyl chloride expansion. Goodyear is now ready to go on stream with part of its 
20 million Ib. polyvinyl chloride expansion at Niagara Falls. This event calls 
attention to an industry that soon will have a capacity somewhere between 
2.3 to 2.4 billion lb. and probably won’t consume much more than 900 million 
Ib. in 1959. 

This overcapacity undoubtedly has influenced the 1960 decline in 
prices. A year ago, general-purpose (mostly calendering and extrusion) was 
23% cents. In May 1960 it dropped to 22 and in September fell to 20% cents. 
This time, in contrast to the “olden days,” the specialties fell off too to bring 
them close to general-purpose. Plastisol resin is now 24¢, rigid copolymer for 
flooring is now 2114, and the record grade 234% cents. Compound prices have 
dropped 2 to 5¢/Ib. Foreign imports, too, may have contributed to the decline 
—less than 20 million lb. is brought in, but there would be more if the domes- 
tic price were higher. 

The present Goodyear expansion pertains only to their dispersion 
or plastisol resins—Pliovic WO and Pliovic AO. Up to now these resins had 
been on allocation and, according to Goodyear, are different from any other 
dispersion resins. WO is claimed to have better thixotropic viscosity—it has 
low viscosity but spreads better under the knife and “builds up” after it passes 
the knife. In molding it gels at an unusually low temperature. AO is said to be 
notable for low temperature fusion—takes less heat or less time. 

Another item by Goodyear is vinyl shoe heels for girls’ and 
women’s “flatties.” The resin is plasticized but is semi-rigid and is not affected 
by cold weather. Most molders buy this material from compounders, but 
Goodyear does its own compounding. It is claimed that the (To page 45) 
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No matter what your product, process or problem involving white pigmentation, look to TITANOX® pigments and our technical 


service for the answer. Titanium Pigment Corporation, 111 Broadway, New York 6, N. Y.; offices and warehouses in principal cities 
In Canada: Canadian Titanium Pigments Ltd.. Montreal. 
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cost of this heel is less than those made from leather and fiber board since 
there are no trimming and finishing operations, but that they will wear better. 


Possibilities for polyvinyl alcohol. Here is a resin that has been around since 
1939, when it was commercialized by Du Pont at $1.25/Ib. It now sells at from 
57 to 83¢/lb. and Du Pont has at least 8 different grades. However, consump- 
tion is estimated at from only 20 to 25 million lb./yr., and production capacity 
will soon be 60 million Ib. Producers in addition to Du Pont are Shawinigan, 
Air Reduction, Borden, and American Aniline. Colton Chemical, a subsidiary 
of Air Reduction, also has a 2 million lb. plant for production of special grades 
of this resin. 

Present interest has been stimulated by several events. The new 
20 million lb. Air Reduction plant is about ready for commercial production. 
The big soap companies are reportedly about ready to announce use of water 
soluble PVA film bags as containers for detergents and bleaches. The two 
PVA film producers are expanding. Reynolds Metals is adding two new cast- 
ing lines for PVA film to its plant in Grottoes, Va., and Mono-Sol in Gary, Ind. 
has reportedly doubled its capacity. Lestoil Inc. is packaging its “Lestare” 
bleach powder in PVA, and Techno-Economic Service is packaging its “Toss” 
detergent in PVA bags, based on Borden’s resin. 

Largest single use for PVA today is about 10 million Ib. used an- 
nually for adhesives—a stiff price reduction in price of resin could add a 
greatly increased volume use for this purpose. The Japanese use it as a fiber 
for fish nets and various types of fabric. Other uses are in film, polyvinyl 
butyral, textiles, and paper treatment. 


What about PVA soluble film? A film bag containing a measured volume of in- 
gredients that will dissolve when thrown into a tub or bucket of cold water ob- 
viously has advantages when the user is handling detergents, bleaches, dyes, 
insecticides, and “difficult to handle” chemicals. The potential market for this 
type of soluble film for detergents and bleaches is estimated at from 20 to 60 
million lb./yr. 

An attempt at this sort of thing was tried 7 or 8 years ago by bluing 
producers but it-was not widely adopted. One of the complaints offered by 
critics was that the dissolved bag left a gooey residue. But this complaint is 
not a problem, according to Borden Co. officials who assert that their new 
PVA resin, called Lemoflex, will make film that has complete and instantane- 
ous solubility. The earlier soluble PVA films contained glycerin as a plasticizer 
in order to obtain flexibility and it migrated when the film was stored thus 
leaving a brittle film. Borden has developed a method for internally plasticiz- 
ing its resin so that there is nothing to migrate. This special grade of resin 
from which current dissolvable PVA film is being produced sells for 85¢ com- 
pared to regular PVA at 57¢ but the film producers are taking it at a rapid 
clip. No other PVA resin producer has yet come up with a similar product but 
they are all working at it and expect to have a similar material within a rea- 
sonably short time. 


For additional and more detailed news see Section 2, starting on p. 212 
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LETTERS TO MODERN PLASTICS 





Where readers may voice their opinions on any phase of the plastics 
industries. The editors take no responsibility for opinions expressed. 


For better RP boats 


Sir: We were glad to see your 
editorial on standards for RP boats 
in the May 1960 issue, although 
modestly placed on the last page. 
There seems to be no way to settle 
on a minimum hull thickness or 
stiffening, due to the multitude of 
designs and improvements in meth- 
ods of construction and materials. 

We agree that seaworthiness tests 
offer the final word and look for 
means of encouraging all producers 
of boats to submit to a standard 
test. It is encouraging to see what 
is going on down on Siesta Key 
near Sarasota, Fla.. where Mercury 
has its testing grounds. A great 
many producers of boats are wait- 
ing in line to get a report on their 
boat under outboard power up to 
twin 75-hp. motors. 

Mercury gives a full report on 
every boat tested, which is sent to 
each dealer who can then give to 
each customer exact data needed in 
determining the correct motor, prop 
pitch, most efficient motor angle, 
etc. for his boat. On the other hand, 
the boat producer is assured of a 
predetermined performance at no 
cost to himself, which he can use 
in selling his product. 

We have seen several boats (par- 
ticularly catamarans) which have 
been improved as a result of these 
tests, before the boat was offered 
for sale. This sounds like a big step 
in encouraging tests as described in 
your editorial, and a painless one 
at that. Perhaps some of the other 
manufacturers of power equipment 
can be induced to participate in a 
cooperative program. 

L. M. Russell 
Glascoat 
Miami, Fila. 


Sir: I was particularly impressed 
by your editorial “About standards 
for RP boats” in the May 1960 issue. 
As you have stated on several oc- 
casions “somebody is going to get 
hurt—maybe our entire industry.” 

Last year we negotiated a large 
prime contract with USAF for 
equipment to build a polyurethane 
radome. As part of the contract, we 
were required to perform many en- 
vironmental tests on large equip- 
ment. This necessity, together with 
a previous desire to build an en- 
vironmental chamber, led us unhesi- 
tatingly into the construction of a 
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very large and unique unit. The 
chamber was built with a crash 
program and $237,000 and was com- 
pleted in February 1960. 

There was considerable unsolic- 
ited publicity in the Midwest and 
before we knew what was occur- 
ring, we had more requests to rent 
the services of the chamber than 
we could possibly accommodate. 
Many of these requests come from 
firms with some form of defense 
contract. However, surprisingly 
enough, there are a good percentage 
who want reliability testing on their 
regular commercial items. 

Although the chamber has been 
in operation for approximately three 
months, we have had some very 
disturbing as well as gratifying re- 
sults. As an example, in the boat 
industry, many manufacturers sell 
boats to dealers in the fall of the 
year. These boats are stored (as a 
rule) outdoors during the winter, 
with no climatic protection. In the 
northern part of the U.S. the tem- 
peratures can fall to —40° F. or 
even lower; and then there’s a 
warm-up. What effect does this 
have on the boat? On a particular 
test which we ran on an RP boat, 
with the environmental conditions 
simulating those described above, 
large cracks developed on the bot- 
tom and sides of the hull. When the 
manufacturer discovered this phe- 
nomenon, he used a more flexible 
resin and the same test was quite 
satisfactory, erasing a burden from 
his mind and possibly a catastrophe 
with an ultimate user. 

Here are the environmental cham- 
ber capabilities: 
Maximum 

temperature 

Minimum 

temperature —125° F. 

Maximum humidity 99% plus 

Minimum humidity 3% 

Maximum altitude 50 miles 

Rain per hr. 3 in. 

The chamber is capable of pro- 
ducing solar radiation, ozone, vibra- 
tion, acoustic excitation, ionization, 
and other stratospheric conditions. 
All tests are accomplished without 
the necessity of equipment removal 
from one series to another. The 
room size is 17 ft. long, 13 ft. wide 
with a 9-ft. ceiling. The largest door 
is 9% ft. wide by 9 ft. high. 

I believe this letter will graphi- 
cally illustrate to all concerned that 


185° F. 


the government is not the only one 
who should check for reliability. 
We all need to know. 

W. B. Resnick, Pres. 
Mol-Rez Division 
American Petrochemical Corp. 
Minneapolis, Minn. 


The U.S. injection machine lag 


Sir: The evolution of injection 
molding techniques that I have ob- 
served both here and abroad have 
caused me some concern regarding 
the state of American technology 
in this field. The illogical condition 
that finds European technology 
committed almost totally to the new 
screw plasticating technique, with 
its indisputable quality and eco- 
nomic advantage over the plunger 
machine; and, conversely, American 
machine makers’ “head in the sand” 
attitude with their total commit- 
ment remaining with plunger type 
equipment, leaves me at a complete 
loss to understand the reasons. 

It would be less puzzling if the 
screw plasticating system was a 
totally new concept without rela- 
tionship to available industry 
knowledge. But in searching the 
evolution of the system I find that 
patents issued over 30 years ago in 
the United States to American com- 
panies disclosed all of the basic fun- 
damentals of this method; and the 
theory had been reduced to prac- 
tice experimentally and in limited 
production units for a great many 
years in America. 

A long list of advantages relative 
to product quality and the economic 
implications of higher thruput as 
related to plasticating capacity far 
outweigh the somewhat higher costs 
of the unit and the requirements 
for higher skills in operation. 

The only explanation that could 
be given to this divergence of basic 
direction would be that the over- 
abundance of backlogs on existing 
equipment negated the necessity of 
a major design changeover with its 
relatively high development and 
tooling expenses. 

Perhaps a good old-fashioned 
slump in plastic processing ma- 
chinery sales and severe competi- 
tion from abroad by the more ad- 
vanced equipment will stimulate 
the Yankee ingenuity. 

Martin Usab, Pres 
Dynatech Plastics Inc. 
Santa Ana, Calif. 
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raw one... 


This is a story 
about FOAMS... 
urethane foams 


(Advertisement) 


VERYONE KNOWS you can control the amount of foam on 
a stein of beer .. . that’s easy. Controlling the action 
of poured urethane foam materials is also easily mastered. 


But to spray foam on smooth or irregular surfaces on a 
commercial basis . . . that was another problem —a rea! 
problem. 

So, while we were pioneering in polyether-based urethane 
foams, we had our business eye cocked for means of spray 
applying it. We discovered that a leading maker of spray- 
painting equipment was already alert to the great potential 
of urethane foams, and was more than anxious to cooperate. 

Result: Solvent-blown polyether urethane spray foams 
became a reality. Standard, portable hot-spray catalyst 
equipment, which is readily available, makes the applica- 
tion of these new foams just as commercially practical as 
spraying paint. 

Wherever you wish to apply urethane foams — for 
thermal insulation or sound dampening in freezers, refriger- 
ators, industrial tanks and surfaces . . . in air-conditioning 
cabinets, ducts, or as a reinforcement for thin-gauge metal 
sections of aircraft and automobiles . . . or for corrosion 
control in industrial plants—you'll find the equipment and 
raw materials easily obtainable, and the results predictable. 

For, it all goes back to the proved Wyandotte system: 
that when polyurethane components are simultaneously 
mixed and atomized in an air blast, foaming action takes 
place. This action begins immediately, even before the mass 
strikes the surface, and is completed in a matter of minutes. 

Can you see the possibilities for profit? More than 1400 
other firms and individuals have (according to inquiries 
received). But perhaps you're wondering, “How do I go 
about it to get the best results?” This will assist you: 

1. If you are a prepolymer manufacturer, or are making 
foams for others, keep in close contact with our market- 
development and new-products departments. 

2. If you have need for urethane foam to be applied in your 
plant, get in touch with a prepolymer maker or foam appli- 
cator. 

3. If you make, or wish to make, urethane foams as a part 
of your own products or processing, write us direct, describ- 
ing your requirements in as much detail as possible. Wyan- 
dotte Chemicals Corporation, Wyandotte, Michigan. Offices 
in principal cities. 

Wyandotte’s urethane-foam raw materials include: 
PLuRAcOL® Series of Triols, used for one-shot flexible foams 
and for the preparation of rigid urethane foams; PLuRAcoL 
Diols used for prepolymer-type flexible foams and to impart 
strength properties to one-shot flexible foams; Tretronice 
Polyols, for improved resilience and moldability; QuADROL®, 
a very reactive cross-linking agent and catalyst; DHP-MP, 
a catalyst with extremely low odor. 


Waandotte CHEMICALS MICHIGAN ALKALI DIVISION 
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Specifications, claims made, and prices appearing In these pages are those of the 
manufacturers or sellers of the machinery and equipment described, or their agents.* 


Blow molding machine 


Designated Model 2424D-10, this 
two-station blow molding machine 
has a clamping force of 10 tons de- 
signed for low pressure pre-close 
prior to final closing. High pressure 
is not exerted until the last % in. 
of platen travel. Free platen area 
for mold mounting is 24 in. square 


weit 


WALDRON-HARTIG Mode! 
2424D-10 two-station blow 
molding machine rests on 
four vertical adjustment col- 
umns mounted on a movable 
base. Extruder and accumu 
lator parison manifold are 
not shown 


Daylight opening, with both stations 
closing simultaneously, is adjustable 
from 6 to 26 in., without simultane- 
ous closing, 6 to 34 inches. Platens 
ride on four tie bars, 3 in. in di- 
ameter, and are actuated by eight 
3%-in. bore hydraulic cylinders. En- 
tire press is mounted on tracks for 
lateral movement of 24 inches. The 
machine is also adjustable vertically 
+6 in. and front to back, +3 
inches. This allows the unit to be 
adjusted to the parison nozzle and 
facilitates mold changes. The press 
can be run automatic, semi-auto- 
matic, or manually. A cooling water 
manifold with 12 connections is 
standard equipment. The mold unit 
is fed from a ram type accumulator 
designed for mounting on Waldron 
Hartig extruders. Weight of the ac- 
cumulator shot is controlled by 
ram limiting device from 1 to 4%4 
Ib., and the approximate time for a 
complete cycle with a 4-lb. shot is 
42 seconds. Nominal time for an in- 


48 


jection stroke is 3 sec., but this will 
vary with operating temperature 
and material. Dies for tube diame- 
ters up to 15 in. are easily changed, 
as are breaker plates, without re- 
moving accumulator from extruder. 
Each of the two dies has a separate 
on-off valve allowing dies to operate 
alternately or simultaneously. Ex- 
truder may be operated continuously 
at its full rated output during the 
blow molding operation. The use of 
the ram/accumulator is said to as- 
sure excellent uniformity of tem- 
perature, size, and wall thickness of 
the parison. Waldron-Hartig Div., 
Midland-Ross Corp., Box 791, New 
Brunswick, N. J. 


Large extruders 


Particularly suited for large-volume 
production, these air cooled extrud- 
ers are made with 6- and 8-in. 
diameter screws as standard equip- 
ment while 10- and 12-in. barrels 
are made to special order. All four 
sizes are available in vented or non- 
vented design, in L/D ratios of 20:1 
and 24:1, and are similar to other of 
the company’s machines except for 
being larger in size. All units are 
supplied with resistance-band or 
cast-in heaters. Extra heavy-duty 
thrust bearings, forged steel bar- 
rels, and precision ground screws 
are designed for heavy usage with 
a minimum of maintenance. Motern 
Plastic Machinery Corp., 64 Lake- 
view Ave., Clifton, N. J 


Heating cylinder 


A redesigned heating cylinder for 
Mini-jector plastic injection molding 
machines provides 50 to 100% 
greater heating capacity than pre- 
vious cylinders for this line of ma- 
chines. This unit will be standard 


NEWBURY § re- 
placement heating 
cylinder, for Eldo- 
rado, Mini-matic, 
and Super Hornet 
Mini-jector —injec- 
tion machines, has 
increased plasticat- 
ing capacity 


equipment on both Eldorado models, 
the new Mini-matic, and the Super 
Hornet Mini-jector models. It will 
also be available on all other models 
at extra cost when used with pyrom- 
eter-type heat control. The new 
cylinder has a non-drool nozzle and 
interchangeable plunger sleeves to 
permit switching to these bore sizes: 
1'46, %, %4, or 5% inch. Newbury In- 
dustries Inc., Newbury, Ohio. 


Spray system 

Called the CB-2015, this portable 
fibrous glass spraying unit, mounted 
on an easy-to-move trailer, will 
mix, circulate, control, and supply 
materials for chopped fiber spray 
guns, mixing devices, or two-part 
spray heads. This unit has Graco 
air-powered circulating pumps, a 
60-gal. mixing tank set, a circulat- 
ing hose and control system, and a 
“feather tip” folding boom that can 
support hoses, cords, and spray 
heads in all positions with a mini- 
mum of operator effort. This system 
is priced under $2,000. Chrom-O-Lite 
Co., 2701 E. 78th St., Minneapolis 
23, Minn. 


Welding torch 


The #10-10 utility torch can be 
used for welding any thermoplastic. 
Weighing 9 oz. the 11-in.-long 
torch has a ceramic heating element 
for 110-v., 350-w. service. With a 
stainless steel body and top, the 
torch has a molded plastic for insu- 
lation handle. Also supplied are 12 
ft. of vinyl hose, 15 ft. (To page 50) 


* Prices are deemed to be F.O.B. sellers’ 
planis (unless otherwise stated), are for 
“standard” models, and are subiect to 
change without notice. The publishers 
and editors of Mopern Ptastics ao not 
warrant and do not assume any respon- 
sibility whatsoever for the correctness 
of the same, or otherwise. 
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Hubley Tic Toy Clock— 
many of the 40 parts are 
made on The Lampeter 
Manufacturing Company’s 


tic tock, ’round the clock ax 


AUTOMATION 
with VAN DORN Presses 





Van Dorn Model H-400 Press used at Lampeter. 
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(From page 48) 


of three-conductor electrical cable, 
and a spanner wrench. All equip- 
ment is packed in a metal carrying 
case. Laramy Products Co., Box 8, 
Hingham, Mass 


Heat sealers 


Designed for continuous operation, 
the SP series of self contained 
high-frequency sealers has a fully 
filtered power supply and one-knob 
d.-c. power control. A special valve 
is provided for manually jogging 


WELDOTRON Series SP heat 
sealing equipment incorpo 
rates double “’V” gib slide 
construction for control of 
platen travel 


the press platen to any position be- 
tween open and locked. Safety 
equipment includes overload breaker 
switches on line and plate currents 
and service door interlock switches 
to cut off power when service doors 
are opened for maintenance. Addi- 
tional specifications are included in 
the table shown below. Weldotron 
Corp., 841 Frelinghuysen Ave., 
Newark 12, N. J. 


Hole detector 


For the continuous inspection of 
films, this unit has sensors consist- 
ing of 6-in.-wide metal brushes 
which exert a pressure of about 4 g. 
each on the surface of the inspected 
sheet. The brushes contact the upper 
surface of the film as it passes over 
a grounded metal roll. Using several 
brushes adjacent to each other per- 
mits inspection of the entire width 
of any size sheet. The hole detec- 
tor’s brushes examine 100% of the 
running web width all of the time 
at speeds up to 2000 ft./min., and 
detect voids as small as 0.010 in. in 
diameter. The unit works on the 
principle of time-rate of contact. 
The brushes, the film, and the 
grounded roll serve as switch. En- 
countering a hole, brush bristles 
touch the grounded roll for just the 
time it takes the hole to pass under 
them. Upon contact, an electrical 
pulse is developed, whose duration 
is proportional to the size of the 
hole. An internal calibrator is pre- 
set for the maximum hole diameter 
permissible. Holes equal to or 
greater than the calibrated setting 
stop the web. The brushes are auto- 
matically and instantly lifted off 
the roll by pneumatic valves if 





Specifications: Weldotron SP series of self contained 
high-frequency sealers 





Model: 


Power output, kw. 
Frequency range, mc 
Line current, amp. 
Cycle timer range, sec 
Pre-heat timer 


30SP 45SP 60SP 100SP 


a 45* 6” 10° 
25to30 25to30 25to30 20to25 
35‘ 50° 35° 60° 
0to6 0 to6 


0 to6 0to6 


there is a web break. Curtiss- 
Wright Corp., Princeton Division, 
Princeton, N. J. 


Part marker 


Tapered objects of plastic can be 
marked at speeds up to 100/min. by 
Model 20A imprinting machine de- 
signed for completely automatic 


feeding, imprinting and part ejec- 
tion. Objects up to 2% in. in major 
diameter are automatically fed from 
a curved chute magazine into the 
printing mechanism. The machine 
adjusts to objects of various sizes, 
and uses quick-change type inserts. 
Individual lot or control numbers, 
for example, may be inserted with- 
out changing the printing plate on 
the machine. Special inks for 
various applications are also avail- 
able from the manufacturer. 
Markem Machine Co., 150 Congress 
St., Keene 78, N. H. 


Tension control unit 


Oscillating unwind and _ rewind 
units available in various sizes are 
made for handling webs from 4 in. 
to millrolls 84 in. wide; larger units 
may be custom-designed. Pro- 
grammed oscillations, such as in 
de-puckering in plastics, are easily 
obtained, using a simple cam cut to 
any experimental shape, to guide 
the sensing head. The unwinds or 
rewinds may be equipped for auto- 
matic operation of edge-guiding, 
web centering, width recording, 
slitting attachments, measuring, and 
counting devices, etc. The units can 
also be used for handling of fila- 
ment such as wire, ribbon, etc. Web 
Controls Corp., 318 Briarcliffe Rd., 
W. Englewood, N. J. 


Bottle oven 


Heat timer 
Dwell timer 
Bed platen size, in. 


0 to 15 
0 to 15 


0 to 15 
0to 15 


0to15 
0to15 


0 to 15 
0to15 


0 to 15 
0to15 
18 by 24 18by24 20by30 20by30 30 by 40 
Die mounting platen, in. 10by12 10by12 12by14 12by14 14by 20 
Press daylight, in 8 8 8 8 10 
Press stroke, in. 7 7 7 7 9 
Maximum die force, lb. 925 925 1250 1250 2800 


*Linear output controlled by powerstat on d.c. plate voltage. "Linear output with thyra- 


tron control on d.c. plate voltage. °220-v., single-phase, 60-cycle supply. 4220-v., 3-phase, 
60-cycle supply. 


Fully conveyorized and specifically 
engineered for drying and curing 
the labels and decorations on poly- 
ethylene and other plastic bottles, 
as well as epoxy inks on glass, the 
Thermo-Jet oven accurately con- 
trols belt speed and oven tempera- 
ture. Units are designed to be used 
as post printing take-off equipment 
in conjunction with (To page 52) 





50 MODERN PLASTICS 





This plastic is ideal for applications where 
changes in humidity can affect electrical values. 
DAPON can prevent costly ‘‘in service’’ failures in 
electrical and electronic components. 


A new molded plastic potentiometer produced by New 
England Instrument Company features exceptional re- 
sistance to humidity, high reliability and low noise. 
A raised conductive plastic ring is used in place of 
resistance wire in these miniature units. The new po- 
tentiometers are ideal for servo and instrumentation 
applications where long life and extreme accuracy are 
important factors. 

The solid resistance element, insulating base and sil- 
ver terminal leads are molded in one operation with 
DAPON (diallyl phthalate) Resin. Result: a single, almost 
indestructible precision unit. 

New England Instrument chose DAPON because of its 
superior electrical and physical properties, and its low 
moisture absorption. DAPON also molds easily around 
metal inserts without cracking, and withstands ex- 
tremes of temperature, vibration and shock. 

Specify DAPON (diallyl phthalate) Resin when you 
need: 

e Low dielectric loss 

e High dielectric strength 

e Superior dimensional stability 

e Excellent arc resistance 

e High volume and surface resistance after high 
humidity-high temperature conditioning 

Write for FMC’s data sheet containing technical in- 
formation about DAPON, suggested uses for this resin, 
and the names of DAPON compounders. 
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FIRST DAY 


5,000,000 


SWHOD3W NI 
JONVLSISSY NOILVINSNI 


AFTER 30 DAYS AT 100% RH AND 80° F. 
AND AFTER REMOVING MOISTURE FILM 


FOOD MACHINERY AND CHEMICAL 
CORPORATION 
Dapon Department 
161 East 42nd Street, New York 17, New York 





NEW MACHINERY- EQUIPMENT 





(From page 50) 


the printing operation. Bottles move 
on a flat, vibrationless conveyor 
through a preheating area, into a 
completely insulated oven chamber 
and out through a pre-cooling area, 
three zone control for 
good cure. Oven employs the “jet” 
heat distribution principle which 
speeds drying, and has a fume ex- 


providing 


haust system. Units are safety engi- 
neered to meet all regulations and 
minimize operating hazards. Ovens 
are available in either gas or electric 
fired models, in 8- and 20-ft. stand- 
ard lengths with choice of 48-, 60-, 
or 80-in. belt widths. Units in any 
other desired length are available 
on special order. General Research 
and Supply Co., 572 S. Division Ave., 
Grand Rapids, Mich 


Tip-out drum holders 


For drum tumbling machines used 
in dry coloring work, drum holders 
can be purchased separately for use 
on existing drive shafts or can be 
supplied as part of complete, new 
tumbling equipment. Holder models 
T-2, T-2A, and T-2B will fit drive 
shafts having a diameter of 2%g in 
and are intended for use on %-, 1-, 
and 2-h.p. drives respectively. For 
safety reasons the use of the new 
drum holders is not recommended 
on heavy duty tumblers having 
drives of 3-h.p. or over. The holders 
are designed for floor level loading 
and have a three-point cover lock 
(snap lock plus_ safety pin) 
and spring assisted lever lift whigh 
helps the operator “tip out” the 
drum and facilitates unloading. 
Price for Models T-2 and T-2A (for 
the holders only) is $213.00 and the 


‘ < 
aay r 


T-2B holder is $236.00. Injection 
Molders Supply Co., 3514 Lee Rd., 
Cleveland 20, Ohio. 


Rigid poly slabber 

For processing large blocks of foam 
into sheets of any thickness from 
¥4 to 8 in. the fully automatic Rigid 
Poly Slabber has a 50- by 146-in. 
reciprocating table 
and can handle foam blocks up to 
24 in. thick. Feed rate and blade 
speed are adjustable for various 
rigid foam densities. A foam block 
is placed on the table and the split- 
ting head is vertically adjusted for 
the required sheet thickness. After 
splitting, the table returns to the 
start position at twice the cutting 
rate speed. Then the splitting head 
automatically indexes into position 
for the next cut. Indexing mecha- 
nism raises or lowers the head 48 
in./min. for rapid production rates 
The splitting head uses a band saw 
type blade. Blades of variable gage 
and tooth designs are available for 
different types of rigid foams. Falls 
Engineering & Machine Co., 1734 
Front St., Cuyahoga Falls, Ohio 


power driven 


Resin dispenser 


Called the 100 Series System, this 
unit meters, mixes, and dispenses 
reactive liquid systems including 
polyurethanes, epoxies, polyesters, 
etc. It is capable of both continuous 
flow and intermittent individual 
charges up to 120 shots/min. at 
pressures to about 3000 p.s.i. The 
system comes complete with double- 
acting, electrically driven, piston 
metering elements, reservoirs, sol- 
vent purge, all controls, and mixing 


ple; 


IMS Tip-Out drum holders, showing the hand-operated lever linkage, 
which assists removal of drums from tumbler. 


NOVO 100 Series metering- 
dispensing system _ illustrat- 
ing “internal construction. 
Dispensing nozzle is at left 


head. The mixer reactor head is 
jacketed for heating or cooling and 
has a sharp, cut-off valve on the 
dispensing nozzle to prevent after- 
drip..Resins with pot lives down to 
8 to 10 sec. can be handled with- 
out freeze-up, and component ra- 
tios from 1:1 to 2000:1 can be set 
up. Volumetric accuracy for each 
component is +0.5 percent. Prices 
begin at $5800 F.O.B. manufacturer. 
Novo Industrial Corp., Edmund and 
Shelmire Sts., Philadelphia 36, Pa 


internal mixer 

Fast cycle, excellent dispersion, 
easy cleaning and mixing chamber 
access, were designed into the Model 
PM50 heavy-duty internal mixer by 
having the kneading rotors sup- 
ported from one side (To page 55) 





Specifications: Krauss- 
Maffei internal mixer 





Volume of mixing 

chamber, gal. 19.3 
Net volume of 

chamber, gal. 13.2 to 14.5 
Max. ram pressure, p.s.i. 171 
Max. door clamp 

force, tons 50 
Time to close or 

open door, sec. 
Approx. discharge time, 

sec. 15 
Typical cycle for PVC, 

min./batch 
Typical production rates 

for PVC. (Max.) 

Manual charging, 

Ib./hr. 3300 

Semi-automatic 

charging, Ib./hr. 4400 
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Years Ahead! The VERSATILE, NEW 


HIGH TORQUE 


EXTRUDERS 


with CHANGE GEARS 


” 


WINDOW ASSEMBLY 


FEED 


INSPECTION THRUST 4 4 
f 
OPENING - 


» 


a 
"— TT 
ei COUPLING 


EASILY 

~ REPLACEABLE 
SCREW 

SEAL 


BOTH HIGH AND LOW VISCOSITY MATERIALS CAN NOW BE 
EXTRUDED AT MAXIMUM H.P. EFFICIENCY AND OUTPUT 


OOK AT TMeee The versatile PRODEX HT EXTRUDER gives 
you the opportunity to quickly select the 

HORSEPOWER optimum reduction ratio and screw speed 
RATINGS necessary to achieve the highest possible 


EXTRUDER | HORSEPOWER , eal 
SIZE RATINGS production rate for each extrusion job. 


134” 7%-10 This is now possible because the new 
PRODEX gear reducer with change gears is 
capable of transmitting as much torque as 
the screw can handle. All plastic materials 
can now be run at maximum output and 
horsepower efficiency of the motor drive. 

Let us show you all the new features 

incorporated in the new PRODEX HT 

EXTRUDER. See it perform with your own materials in our customer 
service laboratory. Write or phone for appointment. 





PRODEX CORPORATION 
FORDS, NEW JERSEY <- Phone: HILLCREST 2-2800 


IN CANADA: Barnett J. Danson & Associates, Ltd., 1912 Avenue Road, Toronto 12 
Licencee for European Common Market and Austria... HENSCHEL-WERKE GMBH KASSEL, W. GERMANY 
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ONLY PRODEX HAS 
ALL THESE DESIGN FEATURES 


e GEAR REDUCER: Vertical design for space saving 
and extra ruggedness. Herringbone gears thruout. 


@ CHANGE GEARS: For selection of the optimum 
reduction ratio and screw speed at any time. 


e@ SEPARATE THRUST ASSEMBLY permits easy ac- 
cessibility and maintenance. The spherical roller 
thrust bearing used in all machines is self aligning. 


@ SEPARATE THRUST HOUSING LUBRICATION 
SYSTEM: Oil is continuously circulated by a gear 
pump through a filter cartridge. Best bearing oil 
can be used. No compromise between gear and 
bearing lubricant as in other machines. 


e FLEXIBLE COUPLING to absorb thermal expansion 
misalignment between gear reducer and extruder. 
Avoids any possible thrust load on gear reducer. 


e FULL DIAMETER SCREW SHANK to handle heaviest 
torque load. 


e INSPECTION WINDOW on thrust assembly housing 
permits visual bearing and oil feed inspection. 


e EASILY REPLACEABLE SCREW SEAL to prevent 
leakage of dusty powders and for use of vacuum 
hoppers and melt feeds. 


e FEED OPENING: Large rectangular opening with 
cooling jacket. Permits feed to flow freely. 


e SELF CENTERING cylinder front support greatly 
reduces cylinder and screw wear. 


e FULL LENGTH HEAVY MACHINE BASE 
e FULLY AUTOMATIC heating and cooling controls. 


e SIZES: 1%” to 8” diam. L/D ratios 20:1, 24:1 
and 30:1. 


e SINGLE AND MULTIPLE STAGE VENTING 
e CONTROLLED PRESSURE VALVING 


e INLAY HARD-SURFACED SCREWS (not flame hard- 
ened) keep their hardness through highest extru- 
sion temperatures. 


Write for illustrated bulletin E-6 


PRODE X 


—in design and 
performance 


ALWAYS A YEAR AHEAD 








PRODEX 


HENSCHE| 


for INTENSIVE 


y¥ Resin Dryblending 
Y¥ Pigment Dispersion 


a er Se Mechanical Heating 


In the PRODEX-HENSCHEL MIXER, 
a specially designed propeller-like 
impeller rotates at peripheral speeds 
of about 150 ft/second. The centri- 
fugal action of this impeller creates 
a rapid and continuous flow of the 
mixer charge through the impeller 
blades. The high impact velocity of 
the blades and their shearing action 
break down agglomerates and cause 
intimate dispersion of all ingredi- 
ents. The impeller is designed for 
large energy transfer to the mixer 
charge so that rapid mechanical 
heating is also obtainable. The heat- 
ing rate is controlled by selection 
of the proper speed on the multiple 
speed motor drive. Mixing cycles for 
complete dispersion are usually so 
short that heat build-up is negligible 
where it is not desired. The mixers 
are jacketed for heating or cooling, 
and a stock temperature indicator is 
provided for continuous observation 
of the batch temperature. 





of resins and 
compounds in 
EXTREMELY SHORT 
CYCLES WITH 
EXCELLENT 
UNIFORMITY! 





y Plasticized Vinyl Dryblending 
Y Rigid PVC Dryblending 
Hundreds of PRODEX-HENSCHEL MIXERS / — ppg mel 
are being successfully used for... / Filler Mixing with Thermosets 
/ Fibre Mixing with Polyesters 
y Dry Coloring 


PRODEX-HENSCHEL MIXERS ARE AVAILABLE IN FOUR SIZES 


USEFUL CAPACITY ut) | 02 | 18 | a5 | 11s_| 
worn dt 2 | i | 2 | @ | 


Also available in vacuum-tight construction for vacuum extraction with large 
material surface exposure and continuous agitation. 

The PRODEX-HENSCHEL MIXER is cleaned in minutes, due to its smooth 
interior design. All contacting surfaces are made of stainless steel. It is easily 
loaded and discharged while running. 

See the PRODEX-HENSCHEL MIXER perform with your material. Write or 
phone for an appointment. 


PRODE  X Write for illustrated bulletin M-1. 


PRODEX CORPORATION 
FORDS, NEW JERSEY + Phone HILLCREST 2-2800 


IN CANADA: Barnett J. Danson & Associotes, Ltd, 1912 Avenue Road, Toronto 12 
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and both rotors rotating in the 
direction. Also, the entire 
front of the machine covering the 
mixing chamber swings open pro- 
viding complete access to the mixer. 
Both the door and the feed hopper 
ram are operated automatically by 
a hydraulic system. Dry seals are 
used on the rotors to limit the loss 
of plasticated material. Rotors are 
electrically driven and are avail- 
able in speeds of 33 and 50 r.p.m. 
using driving inputs of 180 and 270 
hp., respectively. Other specifications 
are shown in table on page 52. 
Krauss-Maffei, Aktiengesellschaft, 
Munchen-Allach, Germany. 


same 


Injection press 

This small 1% oz. Manumold press 
can be bench mounted or can be 
supplied with an appropriate metal 
stand. A hydraulic system is used 
to provide injection pressure up to 
15,000 p.s.i. Molds are clamped in 
the injection position using a manu- 
ally operated, water cooled, vise- 
type mold clamping device. Three 
types of plasticating cylinders are 
available: general purpose, nylon, 
and PVC. Cylinders are interchange- 
able, can be changed in 30 sec. 
(while hot), and are self aligning. 
All are fitted with turbulence pro- 
moting devices. Molds 24% by 5 by 
3 in. are the standard size most suit- 
able for the press. Because of mod- 
ular construction, press can also be 
supplied with manually operated 
injection units. O. Florin Ltd., 88/90 
Holloway Rd., London N.7, England. 
U. S. Agent: Gilbert Rogers, 1011 
S. Maple, Freeport, Ill. 


Multicomponent resin 

mixers and dispensers 

The 600 Series of proportioning 
pumps is designed to handle all types 
of multi-component resin systems. 
The Series 600 Type II accurately 
proportions, mixes, and dispenses 
measured shots of two-component 
resins; Type III delivers measured 
shots of three-component resins; 
and Type IV delivers a continuous 
flow of two-component resins up to 
40 Ib./min. Included are an integral 
heating system, cooling for mixing 
chamber, front mounted controls 
for shot volume and shot rate, 
stainless steel splash panel, displace- 
ment pump with positive valve 
mechanism, and adjustable speed 
agitator. Within corresponding types, 
variations are available in volume 
per shot, rate of shot, ratio range, 
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HARDMAN 600 Series of 
proportioning pumps is de- 
signed to handle all types of 
multi-component resins. 


and volume mixing chambers. H. V. 
Hardman Co. Inc., 571 Cortlandt St., 
Belleville, N. J. 


Extruders 


Designated the Pacemaker Series, a 
line of 3%, 4% and 6-in. extruders 
offer Tuck-Under drives with the 
motor and speed control under the 
barrel to save floor space. Modular 
design permits selection of the drive 
gear ratio, thrust bearings, drive 
power, screw design, and a heating- 
cooling scheme to match the extru- 
sion requirements of the material 
used. Extra-capacity drive and 
thrust elements can be installed 
without rework of the basic unit. 


Optional Temp-Flo closed-circuit 
cooling circulates a liquid coolant 
through individual coils in each bar- 
rel zone, thence through a water- 
cooled heat exchanger into a supply 
reservoir. Instrumented valving for 
each zone controls coolant flow to 
maintain even temperatures. Ex- 
truders are offered vented or non- 
vented, induction or resistance 
heated, and with liquid or air cool- 
ing. Additional specifications appear 
in table below. National Rubber 
Machinery Co., 47 W. Exchange St., 
Akron 8, Ohio. 


. Machinery in brief 


» Adjustable industrial pulse switch 
for controlling pneumatic valves 
where permanent-duty solenoids are 
not used. The exclusive feature of 
the 1PD1 is the adjustable pulse 
length. Micro Switch, a Division of 
Minneapolis-Honeywell 
Co., Freeport, Ill. 


Regulator 


p A radically new 6-in. fractionating 
oil diffusion pump designated H6- 
1500, which provides 70% more 
speed, 275% higher fore-pressure 
tolerance, 40% less backstreaming, 
lower ultimate pressures, and is 
34% shorter than its predecessor, 
promises to improve the perform- 
ance and decrease the operating 
costs of high and ultra-high vacuum 
systems used in metallizing plas- 
tics. NRC Equipment Corp., 160 
Charlemont St., Newton 61, Mass. 


, Designed specifically for fast ac- 
curate blending of powders, pastes, 
and liquids, such as vinyl dry 
blends, a line of ribbon blenders 
featuring automated control is cur- 
rently available from Tower Iron 
Works, 60 Borden St., Providence, 
R. 1.—End 





Specifications: NRM Pacemaker series of extruders 





Model: 


L/D ratios available 
Effective screw length, in. 
Nominal screw diam., in. 
Max. operating press., p.s.i. 
Max. output, Ib./hr." 
Feed opening 
Standard round, in. 
Optional rectangular, in. 
Transmission h.p.” 
Motor h.p. 


Rated motor h.p. delivered to screw 


At full speed, % 

At % full speed, % 
No. of heating zones 
Heater wattage, kw. 


3), 4, 6 


20 or 24:1 
118% 


20 or 24:1 
69% 8946 
31% 415 6 


20 or 24:1 


10,000 10,000 10,000 
300 550 750 


3% 4% 6 

7 by 3% 9 by 4% 12 by 6 
15 125 300 

25 to 75 50 to 125 100 to 300 


95 95 95 
32 32 32 
4 5 5 
25.8 38.5 62 


“Using polyethylene with Sp. Gr. of 0.92 and melt index of 2. "At 100-r.p.m. screw speed. 
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Abstracts from the world’s literature relative to plastics. For complete articles, 
send requests direct to publishers. List of addresses is at end of this section. 


General 

Plastics make a dent in paper mar- 
kets. G. B. Hegeman. Chem. Eng. 
67, 88, 90, 92 (May 16, 1960). The 
equivalent of 365,000 tons/year (5% 
in sales volume) of packaging, 
building, and insulation papers have 
been replaced by plastics. On a cost 
basis plastics appear likely to con- 
tinue to improve their competitive 
position. Although plastics can be 
more easily formed to a desired 
packaging form, the raw material 
cost is higher. Transparent plastics 
offer large advantages in the pack- 
aging field. The prepackaging of 
fresh produce has sharply curtailed 
the requirements of small grocery 
bags. The current use of 85,000 tons 
of wax paper for bread packaging is 
threatened by cellophane and poly- 
ethylene film. Paper tonnage loss 
in the dry cleaning garment field is 
estimated at 40,000 tons. The cur- 
rent trend in electrical insulation is 
away from paper and toward the 
use of plastics 


Styrene: Crude o:l to polymer. E. V. 
Anderson, R. Brown, and C. E. Bel- 
ton. Ind. Eng. Chem. 52, 550-56 (July 
1960). Cosden Petroleum Co. makes 
20 million lb. per year of polysty- 
rene in its Big Spring, Texas plant, 
which is integrated from crude oil 
to polymer product. It is the only 
producer to get its ethylbenzene di- 
rectly from a mixed xylene stream 
To do it, Cosden uses a 600-ft. super- 
fractionator, removes ethylbenzene 
from a stream in which its nearest 
boiling component is only 3.9° F. 
away. Cosden plans to increase sty- 
rene output to 60 million lb. annu- 
ally. It will get additional ethylben- 
zene from the country’s first UOP 
Alkar unit 


Materials 


Effects of secondary plasticizers on 
processing of vinyls. P. D. Sharpe 
Plastics Tech. 6, 46-49 (May 1960) 
The properties and results that are 
obtainable with some specific hydro- 
carbons that are suitable as sec- 
ondary plasticizers in 
chloride are described 


polyvinyl 


Fluorination of polyethylene. J 
Pinsky, A. Adakonis, and A. R. Niel- 
sen. Modern Packaging 33, 130-32 
(Feb. 1960). New 
fluorination of 


*Reg. U.S. Pat. Off 


techniques for 
polyethylene are 


adopted for use with molded bottles 
to reduce the permeability, particu- 
larly with respect to organic sol- 
vents. Data are presented for 4-wk. 
tests conducted at 73 and 120° F. 
Fluorinated polyethylene is gen- 
erally less permeable and usually is 
equal to or better than lined con- 
tainers for nonpolar materials. No 
improvement over unlined bottles is 
noted for polar solvents. 


Low-density fillers for embedding 
airborne electronic circuits. F. T. 
Parr. Insulation 6, 21-27 (June 1960). 
Fillers of hollow clay spheres, hol- 
low phenolic plastic spheres, urea- 
formaldehyde plastic spheres, glass 
microspheres, and silica powder in 
epoxy resin compositions are com- 
pared. Silica powder has been used 
previously, but hollow phenolic 
spheres are suggested in order to 
save weight when the number of 
heat-generating components is small 
or when heat sinks are used. Poly- 
urethane foam gives even greater 
weight savings, but cannot be used 
where tubes and other heat-generat- 
ing components are present unless 
special heat sinks are designed into 
the package. 
New vinyl alkyl ether polymers. 
A. V. Bogdanova. Vysokomolekuliar- 
nye Soedineniia 2, 576-80 (Apr. 
1960). Vinyl-n-butyl, vinyl isobutyl, 
vinyl isopropyl, vinyl cyclohexyl, and 
vinyl f-decalyl ethers were poly- 
merized in toluene solution at —75 
to —78° C. in the presence of cata- 
lysts prepared from TiCl and 
Al(C.Hs)s. The isolated polymers 
were characterized by their viscosi- 
ties, solubilities, and thermomechani- 
cal curves. A comparative evaluation 
of the properties of the polymers 
showed that they differ from the 
vinyl ethers known up to the pres- 
ent time, apparently because of the 
regularity of their structure. 


Molding and fabricating 


Pressure development in extruder 
screws. B. H. Maddock, SPE J. 16, 
373-78 (Apr. 1960). Pressure read- 
ings taken from the head cavity or 
end of the screw in extruders may 
yield erroneous results in the cal- 
culation of theoretical output rates. 
Data are presented for several ther- 
moplastic materials obtained through 
the use of five pressure gages 
mounted at various positions along 


the screw length. Deviations in pres- 
sures, obtained with changes in bar- 
rel temperature, screw speed, and 
length, on the output rate are dis- 
cussed and analyzed. 


Connections for Ziegler polyethylene 
pipes. K. Richard, E. Gaube, and 
G. Diedrich. Kunststoffe 50, 325-31 
(June 1960). Welded joints as well 
as flanges and fittings are described 
for joining lengths of polyethylene 
pipe. The majority of jointing meth- 
ods, using test procedures that simu- 
lated actual conditions in the field, 
were investigated. 


Methods and equipment for mizing, 
metering, dispersing, and molding 
epoxies. J. T. Hull. Insulation 6, 
19-24 (July 1960). Existing equip- 
ment for handling epoxy resins on 
a commercial production scale is 
briefly reviewed. 


Applications 


Plastics for atom-smashers. J. O. 
Turner. SPE J. 16, 365-67 (Apr. 
1960). Plastics have become indis- 
pensable in the design of parts for 
high energy nuclear accelerators. 
Nearly every class of thermoplastic 
and thermosetting resins has been 
used. The available combinations of 
properties have provided mechanical 
and electrical strength, flexibility, 
chemical and thermal resistance, and 
optical and vacuum properties with- 
out which many experiments would 
be impossible. 


Leather, plastic, and all-synthetic 
belts require special maintenance 
procedures. Paper Trade J. 144, 18- 
19 (Jan. 4, 1960). Training, tools, 
storage, and insulation that give 
long stretch-free service from plas- 
tic belts are given. 


Mortar modified with polysulfide- 
epoxy adhesive speeds roadway re- 
pairs. Adhesives Age 3, 26-27 (June 
1960). Polysulfide-epoxy adhesives 
are mixed with sand to make mate- 
rial for repairing cracks and holes 
in roads. 


Glass-fiber-reinforced plastics in 
vehicle construction. W. Beyer. 
Kunststoffe 50, 284-89 (May 1960). 
An investigation into the potentiali- 
ties of RP in vehicle construction is 
presented. A comparison between 
the properties of (To page 58) 
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Do your bonding, laminating, impreg- 
nating or casting operations call for a 
phenolic material? Then be wise . . . check 
the advantages gained by doing business 
with RCI: 


@ RCI offers phenolic resins carefully 
formulated to meet specific production 
requirements. 


RCI’s manufacturing controls assure 
dependable, uniform quality liquid 
and powdered phenolics. 


RCI provides service from outstanding 
resin technology experts. 
Want all the details about the use of RCI 
phenolics for your application? Fill in 
” and mail the handy check list below. Full 
. information will be sent promptly. 


“quality There’s an RCI PLYOPHEN or VARCUM 


ResIN for Every Major Application! 


production!) [] Brake Linings [| Gear Stock 
é 9 


Resinoid Grinding 
Rolled Tubin 
Wheels [] ' ° 


Wood Waste Insulation 
Molding Bonding 


[] Decorative Laminate Plastic Faced 
Core Stock Piywood 

G 
[] estas eneral Purpose 


Laminates 


[] Hot Punching Alkali Resistant 
Stock Laminates 


[] Cold Punching a Surface 
Stock Coating 
Please send me full technical infor- 
mation on the use of RCI PLYOPHEN 
and VARCUM Phenolic Resins for the 
applications | have indicated above. 
My name is 


SS a 
(Title) 


of the company indicated 
on the attached letterhead. 


=Toaley | fe) ma» 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N.Y. 
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(From page 56) 


these materials with those of steel 
shows that insufficient is known as 
yet about the creep or long-term 
behavior of glass-fiber-reinforced 
plastics. The material available on 
this subject is critically examined 
The problems of surface finishing 
and of the behavior of the surface 
are discussed. 


Properties 


Relation between the static break- 
down and deformation of solid 
amorphous polymers. M. I. Bessonov 
and E. V. Kuvshinskii. Vysoko- 
molekuliarnye Soedineniia 2, 397- 
403 (Mar. 1960). Creep rate and 
breaking time of solid polymers are 
related by empirical equations. A 
marked difference is observed be- 
tween the effects of stress and tem- 
perature on the rate of deformation 
and of breaking. To clarify the 
physical rate of the relation be- 
tween strain and rupture more sen- 
sitive characteristics are needed 
than merely the macroscopic rates of 
the processes. 


Cure of molded melamine resin and 
its significance for properties. H. P. 
Wohnsiedler and R. A. Tiley. SPE 
J. 16, 299-303 (Mar. 1960). Methods 
of measuring the degree of cure of 
melamine resins by the boiling water 
and the acid boil tests are discussed. 
The relationship of flexural and im- 
pact strength, electrical properties, 
and dimensional stability to the de- 
gree of cure are presented. Cure de- 
pends primarily on the rate of cure 
and the molding conditions, as well 
as the part design. 


Heat processing versus permeabil- 
ity. E. G. Davis, M. Karel, and B. E. 
Proctor. Modern Packaging 33, 208- 
11, 283-84 (Mar. 1960). The effect of 
heat processing by steam on carbon 
dioxide, oxygen, and water-vapor 
permeability of heat-resistant plas- 
tics films is evaluated. Films studied 
include high-density polyethylene, 
polypropylene, polycarbonate, poly- 
ethylene terephthalate, polychloro- 
trifluoroethylene, and polyvinyl fluo- 
ride. Little effect was noted on gas 
permeability. Water vapor perme- 
ability generally decreased in poly- 
ethylene, increased in polyester, and 
remained essentially the same with 
the other films. 


Dynamic bulk viscosity of polysty- 
rene and polymethyl methacrylate. 
R. Kono. J. Phys. Soc. Japan 15, 718- 


25 (Apr. 1960). Transverse and 


longitudinal measurements 
were made at frequencies of 05, 1, 
and 2.25 Mc. in the temperature 
range 20 to 190° C. For the trans- 
verse wave measurement, a modified 
rotating plate method was used. An 
energy-dissipating process associ- 
ated with volume deformation was 
found. The activation energy asso- 
ciated with shear deformation is 
somewhat different from that associ- 
ated with volume deformation; the 
molecular mechanism involved in 
the two types of deformation may 
be different. 


wave 


Testing 


Separation of plasticizers from poly- 
vinyl chloride compositions. M. W. 
Robertson and R. M. Rowley. Brit. 
Plastics 33, 26-29 (Jan. 1960). Ex- 
perimental results are presented for 
various solvent systems used in 
quantitative extraction of plasticizers 
from polyvinyl chloride. PVC sheet- 
ing of known composition and plas- 
ticizer content was extracted, using 
single solvents, azeotropic mixtures, 
and multiple extraction techniques. 
Plasticizers studied include several 
phthalic and sebacic acid esters, tri- 
tolyl phosphate, alkylsulfonic acid 
esters of mixed phenols, and poly- 
propylene adipate and _ sebacate. 
Best results were obtained with 
diethyl ether followed by a carbon 
tetrachloride-methanol mixture. 


A versatile high-temperature testing 
machine for creep, stress relaxation, 
and static tension tests. W. N. Fin- 
dley and W. J. Worley. Proc. Soc. 
Exp. Stress Analysis, 17, No. 1, 15- 
22 (1959). A testing machine is de- 
scribed for measuring creep for 
both small and large strains, stress 
relaxation, and short-time tension 
tests at high temperatures. The 
novel features include means for 
accurate positioning of the specimen 
within the furnace, an extensometer 
that will compensate for dimen- 
sional instability of the test mate- 
rial, grips with spherical seats at 
the ends of the specimen, and means 
for minimizing the effects of vibra- 
tion and shock. 


Instrument for measuring the per- 
meability of plastics sheeting to 
moist gases. N. Buchner and G. 
Schricker. Kunststoffe 50, 156-62 
(Mar. 1960). The methods of meas- 
uring gas permeability of sheeting 
are reviewed and consideration is 
given to how these methods could 
be used for measuring the permea- 


bility to moist gases. A new in- 
strument that can be used for 
measuring the gas permeability of 
plastics film and sheeting as well as 
coated paper, if the relative humid- 
ity of the test gas is known, is 
described. General conditions, ac- 
curacy of the values obtained, and 
potential applications are reported. 


Quantitative evaluation of the de- 
formability of vitrified high poly- 
mers. E. E. Glukhov. Vysokomole- 
kuliarnye Soedineniia 1, 819-24 
(June 1959). An apparatus is de- 
scribed for testing plastics under 
pure shear conditions, with auto- 
matic recording of the strain-time 
curves under load and after unload- 
ing. A mathematical treatment of 
the test results is proposed to cal- 
culate the deformation for any time 
interval at any stress. The dual char- 
acter of the deformation process, in 
which stress causes deformations 
leading simultaneously to a strength- 
ening and to a breakdown of the 
material, are examined. 


Characterization of PVC resins by 
the conductivity of solvent extract. 
J. B. DeCoste and B. A. Stiratelli. 
Rubber Age 87, 279-85 (May 1960). 
Interlaboratory tests have shown 
that electrolytic conductivity meas- 
urements on extracts of PVC resins 
may be used as a simple and rapid 
test for distinguishing between elec- 
trical and non-electrical grades of 
resin. Results indicate that the most 
suitable method of extraction em- 
ploys isopropanol as a wetting agent 
and water as the extractant. The 
method fills a need for screening 
resins before compounding. 
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P. O. Bo Cambridge 
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PARAPLEX P-13—For tough, flexible, light 


amber, transparent polymers. As plasticizer for 
rigid type resins, improves impact strength and 
toughness. For potting coils, electronic components 
and other electrical devices. 


PARAPLEX P-43_—4 rigid, transparent resin 
for laminating, molding and casting where dura- 
bility in color and strength are desired. Excellent 
physical properties. 


PARAPLEX P-43HV—same as PARAPLEX 
P-43 but supplied at approximately 60,000 cps 
viscosity. Useful for hand lay-ups of large parts 
where a high viscosity resin is desirable to minimize 
resin run-off. Suggested where dispersed pigments 
and fillers in the liquid resin must remain suspended 
for a long time. 


PARAPLEX P-47_4 fast-curing resin with 
hot strength, good color and high impact strength 
for laminating and molding, especially with matched 
metal dies. Excellent mold release. 


PARAPLEX P-49_4 laminating and molding 
resin with maximum rigidity and flexural strength. 
Well suited for matched metal die work. Recom- 
mended where rigidity at elevated demolding tem- 
peratures is needed. 


PARAPLEX P-444A-~—fFor flat and corru- 
gated glass-fiber reinforced plastic panels and other 
glass fiber reinforced constructions where maxi- 
mum weather resistance, resistance to discoloration, 
freedom from fiber evidence and resistance to cor- 
rosion are required. 


PARAPLEX P-446A — In cured form, has bet- 
ter resistance to weathering and yellowing than 
light stabilized polyester resins containing only 
monomeric styrene. Recommended for glass rein- 
forced constructions where improved weather re- 
sistance is desired and where handling difficulties 
prevent use of PARAPLEX P-444A. 


PARAPLEX P-462- will cure tack-free in 
room temperature air. Contains cobalt naphthenate 
and requires only the addition of a hydroperoxide 
catalyst such as methyl! ethyl ketone peroxide te 
promote cure. 


PARAPLEX P-463 —A tack-free, room-tem- 
perature resin which is thixatropic to prevent sag- 
ging on vertical surfaces. Particularly suited where 
fast gel and short time to tack-freeness are desired. 
Requires only the addition of a hydroperoxide cata- 
lyst such as methyl ethyl ketone peroxide to 
promote cure. 


BINDER P-812— Acrylic-type emulsion for use 
as a binder for glass preforms and mats. Forms a 
hard, clear, water white polymer upon the evapora- 


tion of water at elevated temperatures. No catalyst 
addition necessary. 
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Properties 


Adhesion to fillers 
Wetting ability 
Electrical resistance 
Flexibility 


Weather resistance 
Rigidity 

Low temperature 
curing 

Tack-free surfaces 





Hardness 
Toughness 


Transparency 
Chemical resistance 


Ulitra-violet light 
Light transmittance Stability 


High heat distortion 
Surface gloss 
impact resistance 


ROHM & HAAS 
PARAPLEX “P” RESINS 


Your strongest link 
between better properties 
Tale Mm ol-304-1 am olgele le lea¢_; 


Products 


PNVicolasleleii-m eleiei-t) Aircraft parts 


Tote trays Heat ducts 
(Ofel Mm elelaeial 4 
ster} Luggage 


Boxes e Furniture 


Safety helmets 


« 
e 

Pipe e Tanks 
- 
* 


Appliance parts e Fishing rods 
e Corrugated paneling 


Rohm & Haas PARAPLEX P-Series resins are being 
used in an ever-increasing number of molded, lami- 
nated and cast plastic products. Manufacturers 
are attracted to these polyester resins because of 
their combinations of properties. And when the 
time comes to tailor them to your specific products, 
Rohm & Haas makes available te you a vast back- 
ground of formulating and testing experience. De- 
tailed information on PARAPLEX P-Series grades will 
show you exactly why Rohm & Haas is your best 
source for both resins and technical assistance. 
Write today for our series of technical bulletins. 


PARAPLEX is a trademark, Reg. U.S. Pat. Off. and in principal 
foreign countries. 


Chemicals for Industry 


ial ROHM & HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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Copies of these patents are available from the U. S. Patent Office, Washington, D. C., at 25¢ each. 


U.S. Pats., June 14, 1960 


Block copolymers. M. L. Miller (to 
American Cyanamid). 2,940,952 


Epoxide resins. W. J. Belanger (to 
Devoe & Raynolds). 2,940,953. 


Water-soluble phenolics. E. A. Barr 
and V. Auerbach (to Union Car- 
bide). 2,940,954. 


Olefin copolymer. E. C. Shokal and 
P. A. Devlin (to Shell). 2,940,955. 


Acrylyl hydrazine polymers. D. A. 
Smith (to Eastman Kodak). 2,940,- 
956. 


Polymeric metal-organic 
tions. D. F. Herman 
Lead). 2,940,957. 


composi- 
(to National 


Polymers of alkyl 1-acetoryalkenyl 
phosphonates. H. W. Coover Jr. and 
R. L. McConnell (to Eastman Ko- 
dak). 2,940,962. 


High melting polyethylene. R. Mos- 
tardini and A. Alberti. 2,940,964. 


Acetylenic ether polymers. D. J. 
Mann, D. D. Perry, and R. M. Dudak 
(to Thiokol). 2,941,010. 


Electroluminescent structures. F. E. 
Swindells (to Du Pont). 2,941,104. 


U.S. Pats., June 21, 1960 


Reinforced plastic hollow bodies 


O. V. Plym. 2,941,570. 


Encapsulation. R. G. Chamberlin and 
H. S. Evander (to Tung-Sol). 2,941,- 
688 


Hermetic seal between a metal and 
a resin. J. F. Burke and N. J. De- 
Lollis. 2,941,830 


Floor covering. J. N. Mason (to Bos- 
ton Woven Hose). 2,941,913 


Reinforced pipe. F. W 
2,941,915 


Manning. 
Carbodiimide polymers. T. W. Camp- 
bell (to Du Pont). 2,941,966 


Polyurethane 


foam. F. Moller, E. 
Muller, P. Hoppe, and G. Braun (to 
Bayer). 2,941,967. 


Interpolymers. J. F. McKenna (to 
Pittsburgh Plate Glass). 2,941,968 


Ethylene vinyl ester polymers. M. C. 


Kemnick and F. K. Watson (to Du 
Pont). 2,941,973. 


Halogenated copolymer. L. S. Minck- 
ler Jr.. D. L. Cottle, and L. T. Eby 
(to Esso). 2,941,975. 


Polyester copolymers. J. Phillipson 
(to Aerojet-General). 2,941,976. 


Molding compositions. A. F. Roche, 
B. H. Tubbs, N. H. Ruffing, and C. 
Jones (to Dow). 2,941,977-8. 


Polyvinyl pyrrolidone. G. Robinson 
(to General Aniline). 2,941,980. 


Polyesters. W. Gumlich, G. Sprock, 
and K. Monkemeyer (to Huls). 2,- 
941,982. 


Urethane terminated polycarbodi- 
imides. K. C. Smeltz (to Du Pont). 
2,941,983. 


Dihydrazide polymers. H. D. DeWitt 
(to Chemstrand). 2,941,984. 


Acrylonitrile copolymers. J. L. Amos 
and C. T. Miller (to Dow). 2,941,985. 


Fluoroelastomers. L. Dewey (to U.S. 
Rubber). 2,941,987. 


Alpha-methylstyrene resin. F. A. 
Food and P. D. May (to American 
Oil). 2,941,989. 


Cyanoethylated polymers. W. H. 
Schuller (to American Cyanamid). 
2,941,990. 


U.S. Pats., June 28, 1960 


Extrusion. H. 
Reifenhauser ) 


Reifenhauser (to 
2,942,294. 


Thermoplastic fabrics. B. Michalko 
(to Union Carbide). 2,942,297. 


Molding apparatus. A. C. Loedding 
(to Unexcelled Chemical). 2,942,298. 


Foamed polystyrene. W. R. Price and 
A. S. Houston (to Central Waxed 
Paper). 2,942,301. 


Extruded tubing. R. W. Hilton (to 
Harvey Machine). 2,942,728. 


Shell molding. B. Freedman (to 
Monsanto). 2,943,068. 


Polyethylene-wax compositions. R. 
Rosenbaum (to Allied Chemical). 
2,943,069. 


Color stabilizing vinyl plastics. A. C. 
Hecker and M. W. Pollock (to 
Argus). 2,943,070. 


Diisocyanate - modified polyester. 
A. K. Forsythe (to Armstrong Cork). 
2,943,072. 


Vinyl halide polymers. S. S. Feuer 
(to Rohm & Haas). 2,943,074. 


Haloethylene polymers. C. B. Havens 
and G. A. Clark (to Dow). 2,943,076. 


Ethylene sulfur dioxide copolymers. 
R. B. deJong and I. M. Robinson (to 
Du Pont). 2,943,077. 


Tetrafluorethylene-fluorinated olefin 
copolymers. M. I. Bro (to Du Pont). 
2,943,080. 


U.S. Pats., July 5, 1960 


Hollow plastic articles. G. V. Mum- 
ford, O. B. Sherman, E. L. Adams, 
and R. C. Gasmire (to Owens- 
Illinois). 2,943,348-9. 


Extrusion. A. N. Gray (to Western 
Electric). 2,943,351. 


Extrus'on. J. W. Van Riper. 2,943,- 
352. 


Molding press. W. S. Fraula and 
W. J. Olson (to American Brake 
Shoe). 2,943,353. 


Molding. H. Z. Gora 
Picher). 2,943,354. 


(to Eagie 


Cellulose acetate composition. S. G. 
Hawtin, D. R. Parker, and J. Down- 
ing (to British Celanese). 2,943,946. 


Polyisocyanate. W. Szukiewicz (to 
Allied Chemical). 2,943,947. 


Fibrous material slab. A. B. Free- 
man, B. D. Raffel, and R. A. Tripp 
(to Goodyear). 2,943,968. 


Ion exchange. S. Goodman, 2,944,033. 


Epoxidized polyester. R. L. Wear (to 
Minnesota Mining). 2,944,035. 


Plastic solder. D. E. Floyd and W. J. 
Ward (to General Mills). 2,944,036. 


Vinyl aromatic resin composition. 


S. E. Jolly (to Sun Oil). 2,944,039. 


Polyvinyl chloride composition. A. C. 
Hecker and M. W. Pollock (to 
Argus). 2,944,041. 


Polyisobutylene. W. J. G. McCulloch 
and L. B. Turner (to Esso). 2,944,043. 


Stabilized vinyl resin. C. M. Canarios 
(to Harshaw). 2,944,045. 
U.S. Pats., July 12, 1960 


Extrusion. G. V. Killgren and D. W. 
Stephenson (to Blaw-Knox). 2,944,- 
286. 


Extrusion. J. N. Moran (to Phillips). 
2,944,287.—End 
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Drapex 7.7, a primary plasticizer with poly- 
meric properties, gives vinyls built-in resis- 
tance to stains. It blocks stain penetration from 
the top surface down and from the underside 
up. This explains its growing use in such vinyl 
products as floor tile and upholstery. 

The low solvating rate of most polymeric 
plasticizers often causes processing difficulties. 
Because Drapex 7.7 has a very high rate of 
solvation, this problem is largely overcome. 
Similarly in plastisol or organosol coated fab- 
ric, through the use of Drapex 7.7 to increase 


DRAPEX 7.7 BLOCKS STAINING—2 WAYS 


fusion rate, polymeric properties may be 
obtained without the usual stringent heat con- 
ditions which often cause scorching of the fab- 
ric backing. 

Drapex 7.7 gives vinyls low volatility and 
excellent resistance to extraction. Recom- 
mended for products coming in contact with 
chemicals—tank linings, vinyl coated gloves, 
etc.—and where resistance to lacquer marring 
is Important, 

Write for technical bulletin on Drapex 7.7 
including results of stain tests. 


ARGUS CHEMICAL 


CORPORATION 
Main Office: 633 Court Street, Brooklyn 31, N.Y. 


New York and Cleveland 


Branch: Frederick Building, Cleveland 15, Ohio 


Rep’s.: H. M. Royal, Inc., 11911 Woodruff Ave., Downey, California; Philipp Bros. Chemicals, Inc., 10 High St., Boston; H. L. Blachford, Ltd., 977 Aqueduct St., Montreal. 
European Affiliates: SA Argus Chemical NV; 33, Rue d’Anderiecht, Drogenbos, Belgium—Lankro Chemicals, Ltd.; Salters Lane, Eccles, Manchester, England. 
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the Hartig Laboratory is your laboratory 


for pre-production testing of 
extrusion processes and equipment... 


FOR INFORMATION ON FACILITIES & SCHEDULING 
OF THE HARTIG LABORATORY, CONTACT YOUR 
NEAREST HARTIG SALES ENGINEER: 
Midwest—Chicago Area 


320 So. School St., Mt. Prospect, Ill. 
Ph—Clearbrook 5-5300 


M. N. Levers 


Midwest—Ohio Area 
104 Prentiss St., Munroe Falls, Ohio 
Ph—Overdale 8-5731 


R. Guggenheim 


New England R. D. Sackett 
15 Westernview Circle, E. Longmeadow, Mass 


Ph—Laurel 5-3853 


Metropolitan N. Y. C. 
Box 531, Westfield, N. J. 
Ph—Adams 2-9390 


Jim Ferrier 


Canada 
1669 Eglinton Ave. W., Toronto 10 
Ph—RU 1-5627 


Ron Keeling 


Western and Southern Area 
Box 531, Westfield, N. J. 
Ph—Adams 2-9390 


Contact Home Office 


AUR ITNG 


By ESXTRUDERS 


WALDRON-HARTIG 


Division of Midland-Ross Corporation 
P.0. Box 531, Westfield, N.J. 


Ask for Bulletin FL-1 
which describes our 
laboratory facilities. HE-€60 
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Packaging Notes 


Molded polyethylene baby bib features 
a large catch-all pocket. Molded into 
bottom front, it traps falling food and 
keeps crumbs off floor. Bib washes along 
with dishes, is quick drying. 


No-drip polyetinytene | pouring spout 
for’ milk bottles comes in sizes to fit 
quarts, halves, or gallons. Manufacturer 
claims it prevents spills and splashes, 
cleans quickly, lasts almost indefinitely. 
Available plain or imprinted with dairy 
name or logo. 


New portable impulse sealer is useful 
for fabricating large items from poly- 
ethylene sheet, completely enclosing 
bulky items in polyethylene, or sealing 
polyethylene liners of large drums and 
bags. It consists of separate power pack 
and hand-operated sealing tongs; pro- 
duces a seal 8” long, %” wide. It can seal 
2 pieces of up to 6 mils each. 


Anti-static spray for polyethylene film 
works quickly and effectively on rolls, 
sheets, wherever static develops. Helps 
printers and converters of polyethylene 
packaging, bags, envelopes, etc. keep up 
high production rates—by chemically 
neutralizing static electricity generated 
by friction or atmospheric conditions. 
Comes in easy-to-use aerosol container. 


Polyethylene packaging of brown and 
powdered sugar —recently introduced as 
“an industry first” by a California com- 
pany—promises to minimize lumping and 
caking of these extremely moisture- 
sensitive products. Because polyethylene 
acts as a moisture barrier, it keeps the 
brown sugar moist, the powdered dry. 

The 3-mil polyethylene bags used are 
3-color flexographically printed. Size is 
6%” x 13”, suitable for inserting into a 
kitchen canister. And, once opened, the 
bag can be reclosed for continued fresh- 
ness with a simple device offered by the 
company as a premium. 





U.S.1. Doubles Polyethylene Capacity 
at Houston Plant 


New Production Makes U.S.1. World’s Second Largest Producer of 
Polyethylene Resins 


A new section of U.S.I.’s polyethylene production plant at Houston, Texas, 


has just been started up. This new installation doubles the 


capacity of 


this plant, and establishes U.S.I. as the second largest producer of poly- 


View of U.S.I.'s polyethylene plant in Houston, 
Texas. With plant in Tuscola, Illinois, Company 
now has total production capacity of 300 million 
— per year. 


U. S.I. Announces New 
Booklet on Bulk Handling 


“PETROTHENE® POLYETHYLENE... When 
to Use Bulk Handling,” is a 24-page 
booklet prepared by U.S.I. to help resin 
users determine: 

1. whether or not they should be buying 
in bulk. 

. which type of bulk packaging would 
best fit a particular plant’s require- 
ments. 

. which type of unloading system to 
choose. 

Or, for processors whose plant is 
already equipped with a bulk materials- 
handling system, this booklet offers help 
with expansion plans and other problems, 


—— 

Types of bulk conveyances used by 
U.S.I. to ship PETROTHENE resins are de- 
scribed. Graphs, tables, and calculation 
sheets show how net savings and payout 
time for capital invested in bulk han- 
dling equipment can be figured. 

For copies, write to Technical Litera- 
ture Dept., U.S. Industrial Chemicals 
Co., 99 Park Ave., New York 16, N.Y. 


ethylene in the world. This latest ex- 
pansion brings U.S.I.’s total production 
capacity of PETROTHENE polyethylene 
resins to 300 million pounds per year. 


Rapid Growth Since 1955 


U.S.I. has grown rapidly in the poly- 
ethylene field. Its first plant with a 25 
million pound annual capacity was 
started up at Tuscola, Illinois, in early 
1955. This plant was doubled in size in 
1956 and redoubled in 1957 to a capacity 
of 100 million pounds. In early 1959 the 
Houston plant was placed on-stream, 
with a 75 million pound per year capac- 
ity (soon increased to 100 million), and 
this new expansion doubles that plant 
capacity. 

U.S.I.’s PETROTHENE resins have taken 
a strong lead since their introduction, 
especially in the film and paper coating 
markets. According to Vincent Mc- 
Carthy, U.S.I. Director of Plastics Sales, 
this market position was built upon a 
policy of tailoring resin properties for 
specific applications. Within the past 
four months, for example, the company 
has developed and introduced a new 
produce-bag resin, a new paper coating 
resin, three new blow-molding resins, a 
new cast film resin, and two high-flow 
blending resins. 

Production requirements for the new 
produce-bag resin are expected to make 
the largest single demand upon the new 
plant capacity. Introduced only this past 
April, demand for PETROTHENE 112 is 
already heavy, because of the unique 
combination of high-clarity and high- 
toughness it gives to produce bags and 
“general-purpose’”’ film. 


New Help for Blow Molders 


U.S.I. has just released an 8- page Tech- 


nical Data brochure entitled, “BLOW 
MOLDING ... How to Obtain Highest 
Quality and Production Rate.” It dis- 
cusses mold cycle time and the more 
important properties of blow-molded 
items in detail; then, shows how each is 
affected by 8 variables. 

This information is based on the re- 
sults of an extensive research program 
currently being conducted by the U.S.I. 
Polymer Research Laboratories. Its aim 
is to find the resin properties and ma- 
chine conditions which will result in the 
best product properties—at the most 
economical production rates. As the proj- 
ect continues, more reports will be issued. 

For copies, write to Technical Litera- 
ture Dept., U.S. Industrial Chemicals 
Co., 99 Park Ave., New York 16, N.Y. 





POLYETHYLENE 
PROCESSING TIPS 


Series V, No. 5 


MACHINE CHARACTERISTICS 
AFFECTING HEAT SEALS 


Polyethylene film heat seals easily to form air- 
tight, moisture-proof containers for a wide vari- 
ety of packaging applications. However, sealing 
equipment that is poorly designed or improperly 
used may cause such problems as non-uniform 
seals, weak seals, or film sticking to sealing jaws. 

Many sealers that were adequate when only 
low-density polyethylene resins were available 
do not provide the control needed for higher- 
density, high-clarity films now on the market. 
The reason, shown graphically below, is that 
as resin density increases, temperature range 
between minimum seal and burn-through of film 
narrows. This range may be narrowed still further 
by gussets in bags or variations in film gauge. 


4.0 





(1) BURN THROUGH 
~ RESIN DENSITY 0.920 
(2) BURN THROUGH 
~ RESIN DENSITY 0.929 
___|. @) MINIMUM SEAL 
RESIN DENSITY 0.929 
, (4) MINIMUM SEAL 
~ RESIN DENSITY 0.920 
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340 360 380 400 420 440 460 480 500 
BAR TEMPERATURE, °F 
Increasing density from 0.920 (PETROTHENE™ 210) to 0.929 (PETROTHENE 


239) results in a narrowing of the heat-seal range between minimum seal 
and burn-through. (0.5 mil blown tubing) 


Temperature Variations 


A common cause of poor heat seals is excessive 
temperature variation along the length of the 
sealer blade. Best results are obtained when the 
temperature varies less than 15 degrees F. 

With jaw-type sealers, such control may be 
achieved by replacing or repositioning the heater 
elements, or if necessary, by replacing the entire 
sealing jaw. Similar measures work for band-type 
sealers as well. 

It is difficult to measure temperature differ- 
ences on impulse sealers, but easy to insure 
desired temperature uniformity. These sealers 
function by passing an electric current through a 
wire while it is in contact with the film to be 
sealed. Temperature differences arise from vari- 
ations in the diameter of the wire, which offer 


varying electrical resistances. Hence, regular vis- 
ual inspections are recommended. When nicks or 
deformities are found, the wire should be replaced. 


Pressure Control 


Pressure also must be uniform and accurately 
controlled across the sealing bar or wire. This is 
especially true of jaw-type sealers. 

Pressure variations may be caused by mis- 
alignment of the sealer blade or wire or use of 
improper backing material. The face of the seal- 
ing jaw should be parallel to the backing pad. 
The preferred backing material is a high-temper- 
ature-resistant synthetic material which provides 
solid backing with just enough resilience to even 
out small pressure differences. 

Most polyethylene seals are made in the 20 psi 
to 100 psi range. However, many heat sealers in 
use today were originally designed for materials 
requiring much higher sealing pressures. It is 
impossible to control them accurately at lower 
pressures. To produce consistently good heat seals, 
such equipment must be modified or replaced. 


Serrated Jaws Best 


Serrated jaws are preferred to smooth jaws on 
heat sealers as they eliminate extrusion of the 
film and resultant weakening of the seal. If 
smooth jaws cannot be avoided, pressure must 
be accurately controlled to prevent unnecessarily 
high pressures and excessive film extrusion. 

With some polyethylene resins, film may stick 
to the jaw, whether serrated or smooth. This can 
be prevented by installation of a non-sticking 
membrane between jaw and film or application 
of a non-sticking jaw. 


Match Machine To Use 


Impulse sealers are recommended for most in- 
line sealing and filling operations; jaw or band- 
type sealers for seals that will not be subjected 
to immediate stress. Impulse sealing requires less 
heat, which is more rapidly dissipated, permitting 
the sealed area to cool and return to full strength 
sooner. Faster cooling can be achieved with 
water-cooled backing plates. 

Many of these points apply to other kinds of 
sealers as well as to those mentioned. Further 
information is given in U.S.I’s booklet, “Heat 
Seal Characteristics of Polyethylene Films and 
Coated Substrates”. Write for your copies. And if 
you have specific problems, contact U.S.I. Tech- 
nical Service engineers for expert assistance. 


USTRIAL CHEMICALS CO. 


Divison of National Distillers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 


Branches in principal cities 








When you supply your customers with polyethylene film, 
ou provide them a packaging material that offers three importa 
sales advantaat First, the film's toughness provide yper 


... Offers your 
customers powerful 
sales advantages 


GSPrusen CHEMICALS CO. 
Division of Notional! Distiliers and Chemical Corp. 


99 Park Ave., New York 16, N. Y. 
Branches in principal cities 





BLOWN FILM 


Wier 2 O 


POLYETHYLENE RESINS 


APPLICATION 


Garment bags 

Soft-goods bags 

Produce bags 
small 


small or large 
large 


Chemical packaging bags 
drum liners 


onstruction 


RESINS SUGGESTED FOR FILM EXTRUSION 


GAUGE (MIL) 


0.4 to 0.75...... 
0.75 to 1.25 


ESSENTIAL PROPERTIES 


Excellent draw-down, excellent clarity, high gloss, resistance to blocking, good slip. 
High draw-down, high clarity, one oom, resistance to blocking, good slip, 
fair toughness .. 


Moderate toughness, clarity, gloss, resistance to blocking, good slip 
Very high toughness, clarity, gloss, resistance to blocking, good slip 
High toughness, fair clarity, gloss, resistance to blocking, good slip. 


Very high toughness, resistance to blocking, good slip. 
Extreme toughness 


SUGGESTED 
PETROTHENE RESINS 


207, 239, 240-62 
112, 206, 207 


205, 210 
112 
200, 205, 210 


200, 204 


FLAT FILM, 
CAST & WATER 
QUENCHED Soft-goods High draw-down, clarity, gloss, resistance to blocking, good slip 
Excellent clarity, gloss, resistance to blocking, high stiffness. 
Excellent clarity, gloss, stiffness 

Excellent strength, clarity, gloss, resistance to blocking, goed ‘slip i 
Extreme toughness, low temperature flexibility. . 

Extreme toughness, good appearance 


Moderate toughness, high draw-down 


verwrap 
Breadwrap 
Produce bags 
Frozen vegetables 
Skin packaging 
Mulch 


AGRICULTURAL FILM 


RESINS SUGGESTED FOR OTHER APPLICATIONS 


ESSENTIAL PROPERTIES 


. Good draw-down, freedom from odor, good adhesion, grease proofness, heat sealability 
Best draw-down 
Highest resistance to permeability 
Minimum ‘‘neck-in”’ 


PAPER COATING 


WIRE AND CABLE MATING . Excellent dielectric properties 

Excellent resistance to environmental stress cracking 

High frequency insulation, power cables 

Wire and cable jackets, where unusual stress crack conditions ¢ are encountered 

Primary insulation for telephone cables, general insulation where color coding is required 
Good resistance to environmental stress cracking 

Neon sign cable (GTO-15). 

High frequency coaxial cables; primary insulation for telephone cables, 

multi-conductor control cables, power cables 

Weather resistant wire and cable; neutral supported secondary and service drop cable 

WD-1/TT Infantry field wire 

Primary insulation for telephone cables; general insulation where color coding is required 
General-purpose applications 

Non-critical, non-specification 

TV antenna lead-in wire 


INJECTION MOLDIN Fast flow, maximum stiffness 


Size 
Very large (> 20 oz) 
Very large (> 20 02), 
Large (10 to 20 oz) 
Small (6 to 10 oz) 
Very small (<6 oz) 
Best transparency and gloss 
Best freedom from warp (low level of locked-in stresses). 
BOTTLE BLOWING Best appearance tae 
Highest environmental stress cracking resistance MITTITITITITITITITIIT ITLL Tliiiriiiiri 


THERMOFORMIN . Stiffness, chemical resistance, 


Maximum resistance to sag 

High stiffness and thin walls 

Optimum toughness and great flexibility 
Good balance of end properties 


PIPE EXTRUSION . NSF approved for potable water 


Nonpotable water supplles ........ccccccccccccccesecccsccccsssesescosseees coos 
CALENDERING 


POU eee PO COS OCOSOCOSS OCC CeCe eee eee ere 


FORM: Solid cubes approximately ‘s” on a side 

COLOR: All PETROTHENE types are available in various 

PACKAGING: 50-ibs. polyethylene coated multi-wall bag 
rubber Sealdbins or 100,000-ibs. Dry-Flo railroad cars 

MINIMUM ORDER: 50 Ibs 

TERMS: Net 30 days 

AVAILABILITY: Warehouse stocks are maintained ; 
U.S. |. Sales Office will give you detailed 

TECHNICAL SERVICE: For technical a 


colors as 
10,000 


most major pr 
information on de 


stance contact your 


200, 


239, 

218 

218 

112 

200 

205, 200 
109-216, 201-210 


SUGGESTED PETROTHENE RESINS 


203-2 
205-15, 239-2 
201-2, 201-63, 205-15 


300-6 
300-200 
300-Color Code 


301-3 


301-6 

301-200 
301-202 
301-Color Code 


302-6 
302-506, 304-516 


208 

202 

202, 203, 207, 208 

201, 203, 206, 207, 239 
200, 204, 205, 240 

101, 207, 208, 209-2, 241 
202 


101, 102-2, 201, 206 
101, 102-2, 301 


205, 239 
239, 301 
239 
301 
205 


102-216, 109-216 
550-218 
102, 102-216, 109-216 


US Jrousreiat CHEMICALS CO. 
99 fast Ree ‘ a 
Branches in pr 


New York 16,N.Y 
ncipa 


cities 





SPEEDS PRODUCTION 
IMPROVES QUALITY 
on US 5 of ©} 3 B 


MAKES DIFFICULT 
MOLDS EASY 


OCTOBER 


1960 


The Second Stage Injector was designed to increase the effective 
operation of any Impco Injection Molding Machine now in service. It 
is also now available as standard equipment on new Impco machines. 
Its use gives you: 

e Raw material savings e Increased mold area 

e Increased capacity @ Simplified nylon molding 

e Reduced molding pressures e Fewer rejects 
Ask for Bulletin P-127 for more information. 


D IMPROVED 


MACHINERY INC. 
NASHUA, NEW HAMPSHIRE 


MANUFACTURERS OF IMPCO PLASTIC MOLDING MACHINES 














This new low-cost Dake Resin Mixer provides a perfect, 
uniform mix at all times. The specially designed disc blade 


{Oo r Faste r shears in, mixing resin solids, rapidly with a bottom-to-top 
Ss 8s @ 


blending action which minimizes heat buildup and lessens 


Mo re Effi cient kick-over hazards. In addition, the mixer is completely self- 


contained and self-supporting, and the counterbalanced 


id Ee S | N motor can be cranked up or down for loading. 


Dake Resin Mixers are available in three horsepower rat- 


Fa L = N D | N G ings and three disc diameters to meet almost every require- 


ment. Write for Bulletin No. 425 for complete specifications. 


DAKE CORPORATION 


/DY:4.4@a9M 648 Robbins Road, Grand Haven, Michigan 


PRESSES Also Manufacturers of a Complete Line 
of Plastic Molding Presses 
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It takes more than these 
to design special equipment 
that’s right for the job 


Seldom a day passes that we are not engaged in helping 
a plastics or rubber processor solve a problem involving 
special machinery for new processes or unusual product 
requirements. Undoubtedly one big reason for the out- 
standing success of this phase of our business is that im- 
portant extra “tool” Adamson United brings to the job... 
the wealth of specialized knowledge gained through more 
than 65 years of intimate contact with these industries. 


Do you need special equipment for a new process? A new 
design to cut production costs, increase production or 
improve product quality? Our engineers, who are thor- 
oughly familiar with today’s plastics and rubber processing 
problems, have provided hundreds of manufacturers with 
equipment that meets these requirements exactly. 
Adamson United is ready to go to work for you, with a 
complete service from blueprint to installation. Why not 
call us in to discuss your particular problems? No obli- 
gation, of course. 


DESIGNERS AND BUILDERS OF 

MILLS * CALENDERS * PRESSES 
SPECIAL MACHINERY AND EQUIPMENT 
FOR COMPLETE PROCESSES 


OCTOBER 1960 




















Opal ‘Perspex’ display stand specially designed by R. Stennett-Willson for J. Wwidart & Co. Ltd., La 


7 DISPLAY modern, fine glass so that its sectiaideel 
Opal ‘Perspex’ is ‘vey dineat ust. SeaneteWiloon of 
is a 3 ~ 
Wuidart & Co. Ltd. chose opal ‘Perspex’ acrylic sheet 
WAS CHOSEN enclose the light source so that the display stands 
to display Suvfirinswusten ie se ea 
modern glass The stand is simple, clean in line and displays the 


glass to advantage because the opal ‘Perspex’ con- 
trasts with the glass but remains a background. 
i fF ‘Perspex’ acrylic sheet is available in a range of — 
} | attractive modern colours in opal, transparent, trans- — 
lucent and opaque colours as well as in clear sheet. It 
is tough, light in weight and easy to clean and maintain. 


"-PERSPENXN 
4 . 4 





| sBerspes’ ts the registered 
ile tomtom ets. 


a Tal \ o 


. | 
U.S.A. enquiries to; 3. B. Henriques Inc., $21 Fifth Aven Canadian enquiries vo: Canadian Industries Ltd., Plastics KY" 
New York 17, N.Y. _ Division, Box 10, Montreal P.Q. : 
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HYDRAULIC 
PRESSES 


for compression molding, 
bonding, laminating, 
trimming and piercing 
laboratory 


general purpose 


for Processing 


CAPACITIES FROM 2 
PLATEN SIZES 18” x 


HEATED PLATENS, SPECIAL CONTROLS 
AND ACCESSORIES ARE AVAILABLE 


Plastics or Rubber 


Precision Danly presses assure you of parallel 
platen closure and uniform pressure distribution. 
Extra strength, rigidity and engineering refine- 
ments mean maintenance-free operation, long 
service life and dependable production. 

For additional information 
and specifications write for 
new catalog,‘““Danly Hydraulic 
Platen Presses.” 


DAN LILY 


DANLY MACHINE SPECIALTIES, INC., 2100 SOUTH LARAMIE AVE., CHICAGO 50, ILLINOIS 
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INJECTION MOLDERS..... 


“KEEP THEM 
ALL RUNNIN@G@!”’ a 


Don’t let one press 
stand idle 

because it lacks..... 
plasticizing 
capacity! 


IMS specializes in Extra Capacity Replacement 
Heating Cylinders, redesigned to solve your 
plasticizing or other heater problems found 
with general purpose chambers on ANY make 
or model of injection machine. 


Less Capacity? More Capacity? Vinyl? But- 
yrate? Acetal? Polycarbonate? Cracked Spread- 
ers? Burning? Keep all your presses running 
at maximum efficiency on your special kind of 
molding job. Take advantage of IMS Heating 
Cylinder Re-engineering Service. 


Write today for your FREE Heating Cylinder 
Handbook. It shows you how simple it is to 
measure your press for IMS Superheaters! 


INJECTION MOLDERS SUPPLY CO. 


3514 LEE ROAD * WYoming 1-1424 * CLEVELAND 20, OHIO 
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Everywhere chemists are ex- 
ploring the way molecules are 
put together...putting atoms 
together in exact, predeter- 
mined relationships with 
each other... producing spa- 
tially-ordered molecules .. . 
making useful products from 
these polymeric materials 


of w1ner 


with designed-in properties for specific applications. 


Leader in this conquest of inner space is Montecatini, 
who developed the first stereospecific polymer, MOPLEN® 
polypropylene. The forerunner of a revolutionary class 
of plastic materials discovered by Giulio Natta of the 


Montecatini Trademark 


from | 


tel ha=tey- Wal) 


milestone in the conquest 


space 


Polytechnic Institute of Mi- 
lan, MOPLEN® is being widely 
used in Europe and in the 
United States. 


Montecatini continues to ex- 
plore this new world of struc- 
tural chemistry . . . is devel- 
oping new polymerization 
catalysts and producing new 


polymers with exciting potential as plastics, textile 
fibers and elastomers in the products of tomorrow. 


Wherever you are in the world, you can put these discov- 
eries to work for you. Look to Montecatini for MOPLEN® 
.. and for new advances in the conquest of inner space. 


MONTECATINI 


SOC. GEN., MILANO, ITALY 


U. S. and Canada Representative: CHEMORE CORPORATION ¢@ Two Broadway, New York 4, N.Y. @ BO 9-5080 


OCTOBER 1960 





deeglas 


PLANNING 
PAY 


OFF 


GLASS YARNS & DEESIDE FABRICS LTD 


9 Kingsway, London W.C.2 
Telepnone: Covent Garden 3351 


Planning pays-off a handsome bonus — and you 
get the benefit! When Glass Yarns and Deeside 
Fabrics Ltd. decided on a policy of planned 
expansion, glass fibre reinforcing materials 
were hard to get. Now, a few months after the 
opening of their big new plant at Camberley, 
Deeglas is available with no long wait 

for delivery. 


It will pay you to investigate the possibilities 

of Deeglas, the versatile glass fibre with so 
many advantages for your products. Find out 
more about how to make your products lighter, 
stronger, more colourful, better, cheaper and 
more exciting, with the assistance and advice of 
our engineers. Write or ‘phone the address 
opposite for free confidential advice. 


YOU AND YOUR CUSTOMER—SERVED BETTER BY DEEGLAS 


74 
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Fully hydraulic, completely automatic 
(with prepack), 12 dry cycles per minute, 


low pressure closing ... these and the DE MATTIA 


many other features of the De Mattia 
12/16 oz. Model M-1 add up to proven 


production increases of up to 20 per cent. 
Write for complete details, specifications. 07 


PLASTICIZING CAPACITY 150 Ibs./hr 





MAXIMUM DAYLIGHT 32” 


CLAMPING PRESSURE 400 tons 
MAXIMUM MOLD SIZE 20” x 30” horiz, ie 
16” x 32” vert 











DE MATTIA MACHINE & TOOL co. Main Office and Plant: CLIFTON, N. J. 
& MANUFF NC.,20 South Broadway, YONKERS,N.Y, 
102 bev Street, WORCESTER, MASS. BROSITES MACHINE NC., 50 Church Street, NEW YORK 7 
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Joe Foster, President, 
offers customers Foster Grant's 
41 years of molding experience. 


“Let me tell you 
about the world’s 
largest plastics 
laboratory,” 
says Joe Foster. 


That's what customers call our molding room—a 
plastics ‘laboratory.’ 


I'd have to agree with them, too, because | know that 
we're the only company serving the plastics industry 
both as a manufacturer of polystyrene, impact poly- 
styrene and Nylon 6 resins, backed by 41 years of 
molding know-how. 


This means that as the world’s largest manufacturer of 
sunglasses we use our own powder to mold with. And, 
believe me, since we introduced injection molding to 
America in 1931, we’ve met just about every molding 
problem in the book. 


Our unique combination of raw material and end- 
product know-how makes it possible for us to help you 
with machine and mold design, tools and dies, color 
matching, marketing, styling, packaging and displays. 


When you use Foster Grant resins, you draw on un- 
rivaled plastics experience...experience that can help 
make your molding operation more efficient and more 
profitable. 


Why not call or write us today. Foster Grant Co., Inc., 
Leominster, Mass., KEystone 4-6511. 


Your Partner in Plastics Progress 


Plants in Leominster, Mass., Manchester, N. H., Baton Rouge, La. 
Branch Offices and Warehouses in principal cities 





SILICONE NEWS from Dow Corning 


Licks Sticking Problems 


Sticky Products Won’t Stick To 
Paper with a Syl-off Coating! 


Unloading sticky gums, stocks and compounds from shipping containers, 
storage wrappings and interleaving is no fun when it’s a tug of war—it’s 
a costly chore. Manufacturers lose production time and lose money on 
material left sticking to the wrapper . . . and operators lose their temper. 


Now you can be rid of this profit-eating problem. The solution is Syl-off* 
paper coatings developed by Dow Corning. These new silicone coatings 
resist sticking better than any other specialty coatings stubborn 
stickers, such as unvulcanized rubber, latices and pressure-sensitive ad- 
hesive masses come clean quickly and easily. 


Job Proved. Here’s an example that’s typical of the effectiveness of these 
Dow Corning coatings. A well-known company offers camelback on cores 
coated with Syl-off. Of all core treatments tested, only Syl-off gave com- 
pletely satisfactory release . . . even after prolonged storage. Retreaders 
can easily remove all the camelback . . . none is left sticking to the core. 
Syl-off coatings are used with similar success on interleaving, multiwall bag 
liners, drums, boxboard and many other types of packaging. 


How can Syl-off help you? If you ship sticky materials, Syl-off coatings 
assure your customers of stick-free, waste-free releases . . . provide an 
important sales advantage. If you receive, handle and process sticky 


sn 


Vow Corning 


Your nearest Dow Corning office is the 
number one source for information 
and technical service on silicones. 


ATLANTA BOSTON CHICAGO 


CLEVELAND 


products, you stand to save by specifying 
Syl-off coatings. You slash unloading time, 
shorten production time ... and you throw 
away only the package — not a bit of the 
packaged product you've paid for. 


In addition, you'll find Syl-off coatings have 
excellent water and moisture resistance; 
won't migrate, transfer or contaminate. 
They often last as long as the paper itself, 
and their light weight frequently means 
lower costs when shipping coated paper. 


For more information about Syl-off paper 
coatings and a complete list of approved 
sources of paper and paperboard made 
with Syl-off coatings contact any Pow 
Corning branch office or write Dept. 5610. 
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Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, D. Cc. 
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Solving unusual problems with Riegel papers 











Z 


Riegel CTPID-EACE paper 


COATED WITH SYL-OFF™ 


Strip-Ease ... a new separating and interleaving paper coated with a remark- 
able new silicone that simply won’t stick to tacky rubber and plastic com- 
pounds... now solves your sticky problems at the cost of paper. Gives you 
real savings over the cost of cloth, heavy plastic films and other types of 
coated liners. 


Strip-Ease is so durable you can use it over and over again in many applica- 
tions. Highly resistant to moisture and heat. Low stretch and free from cockle. 
Coating won't migrate or transfer and the escape of gases during rubber cure 
is facilitated. Smooth matte surface imparts nice finish and most rubber items 
require no talcing. 


A few rubber applications: a separating and curing paper on wind-up of 
proofed products; a separating and interleaving paper; a wrapper and carton 
liner; a calendering base and curing paper for sheet stock. Other possible uses: 
for handling pitches, asphalts, waxes, adhesive masses. 


4 Send for F REE samples and helpful technical data folder... 


‘Riegel 


TECHNICAL PAPERS FOR INDUSTRY 


++++. Write today to: Technical Advisory Service 
Riegel Paper Corporation 
Box 250, New York 16, N. Y. 


OCTOBER 1960 





What's your product? 
You can mold it 


(from sub-miniature to 1% oz.) 


on MINI-JECTOR 


Reg. U.S. Pat. Of 


PLASTIC INJECTION MOLDING MACHINES 


The endless variety of plastic items, sub-miniature to 142 oz., precision-molded on versatile MINI- 
JECTORS is suggested in these pictures of parts made on these-machines. Even parts involving inserts or 


loose cores are production molded. Relative size of parts is indicated by half-dollor in left picture and 
dime in right. 


MINI-JECTORS are available in 3 basic models. 
“WASP” models have self-clamping “V” molds—ideal for sub-miniature 
to % oz. parts, especially those involving inserts or loose cores. 


“HORNET” models feature horizontal clamping, capacity up to 1 oz. 


“ELDORADO” models offer high speed molding, especially of parts in- 
volving inserts or loose cores, with capacity to 112 oz. 


New, useful, illustrated, over 50 pages. Shows fast, low-cost way to 
develop and produce precision molded items in all thermoplastics. De- 
tailed engineering data, specifications, applications on all MINI-JECTOR 
models. Complete price list. Shows how to cut your injection molding 
costs. Mail coupon today! 


Please send me your free catalog. 

Name 

Company 

Address 

City State 


For convenience, clip and ottach to your letterhead. 


MODERN PLASTICS 





SHAPE UP WITH 


BORDEN’S VC-105 PM 


FOR DRY POWDER BLENDING 


Profiles extrude fast and smooth with Borden’s new VC-105PM for dry blending operations. 
This high molecular weight resin can be held to close dimensional tolerances and yields 
unusually smooth, uniform surfaces. It provides fast, high plasticizer absorption and 

has outstanding clarity, outdoor weathering characteristics, toughness, and abrasion 
resistance. VC-105PM and other Borden resins may be just the answer for your 

extrusion problems. For samples and data see your 


Borden technical representative, or write: The re BORDEN ea 
Borden Chemical Company, Polyvinyl Chloride Dept. CEE MEICATL, Ry 


MP-100, 60 Elm Hill Ave., Leominster, Mass. COMPANY © BORDEN CO 





the few extra pennies that buy next year’s vinyl business 


invested in the right ing low-temperature flexibility . . . excellent heat and 


ny! business the repeat light stability low volatility . . . unusually good 
. all the qualities that lead customers to buy 


nfidence in the consistent “hand” .. 
(and buy again) with confidence. Isn't this your strongest 


ur product 


idditional pennies buy a appeal for next year's vinyl business. .. your best assur 


Plastolein 9058 DOZ ance of continued profit? 
plasticizers 


If you are not familiar with Plastolein 9058 DOZ, send 
lo they warrant putting the future 


for evaluation samples or full information today. Write 
opardy 4 Dept. F-10. 


1 Plastolein DOZ you are sure of last- PLASTOLEIN® PLASTICIZERS 


; 


ORGANIC CHEMICAL SALES DEPT., EMERY INDUSTRIES, INC., CAREW TOWER, CINCINNATI 2, OHIO 


VOPCOLENE DIVISION, LOS"ANGELES — EMERY INDUSTRIES (CANADA) LTD., LONDON, ONTARIO — EXPORT DEPARTMENT, CINCINNATI 
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PLASTICS 


¥ he most exhilarating subject pertaining to 
plastics in recent years has been its gigantic 
potential for use in the construction industry. 
Hundreds of thousands of words have been 
, i a printed pertaining to its potentialities—if only 
of vinyl applications building codes could be rewritten, contractors 
, opps could be educated, unions could be convinced, 
tn the building industry may and other such traps could be eliminated. But 
blaze a trail to what, one doesn’t build a product from words nor 
can he do anything about codes, etc., until he 

for other plastics, is still has a product to offer. 

The vinyl chloride branch of the plastics in- 
dustry has a vital interest in this development. 
Here is a branch of the industry that has done 
more than sky-gazing and wishful thinking. 


TO M oO a ROW is, Millions of dollars have been spent in develop- 
TODAY FOR 


The widespread current success 


a “‘market of the future”’ 


VINYLS IN 
CONSTRUCTION 


a dt 


REPRESENTATIVE of increased use of vinyl in 
construction is this vinyl waterstop used in 
bridge abutment on 21-mile Worcester, Mass., 
Expressway. Design and use of such woter- 
stops are detailed in the following article. 
Photo, American Enka Corp. 
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STORM DOOR consists of five sections of rigid 
vinyl extrusions, joined by heat welding. Ther- 
mal insulation and corrosion resistance proper- 
ties of vinyl, deliverable at comparable prices, 
make such competitive 


items with aluminum 


used in curtain wall to hold 


SPLIT MULLION |; 

jlass panel incorporates two applica 
extrusions A vertical 
nner surfaces are backed with 
tight seal 
rizontal channel track 


sid 


vinyl 


weatherstrip on 


clip springs t 
re losed: B) he 


jlass panes to be easily slid open for convenient 


provide when panes 


enables 


cleaning from inside building 


Photo, Bayvo Products Inc. 


ment for this field. If vinyl chloride is to reach 
its goal of 2 billion lb. of consumption before 
any other plastic, it will have to depend on the 
construction industry for the largest part of 
that increase. 

This and a following article are devoted to 
what is being done to fulfill that ambition. 

There are applications that have been in use 
for several years, those that are barely under 
way, that almost certain to 
reach the market in a year or two. This is not 
imaginary—this is “real stuff.” Many of the 
items are now barely out of the womb—some 
of them will die in infancy but there are others 
that will grow into millions of pounds volume. 


and some seem 


For example, consider the volume consumption 
that would be possible if every window in 
every house built in the next 10 years uses a 
vinyl extrusion for window slides! 

Another significant factor in this exciting 
field is that scores of companies never. before 
interested in plastics are entering the field 
either as producers or as fabricators of the 
vinyl products needed for construction jobs. 

The entire plastics industry will benefit from 
this great enthusiasm in construction products. 
The field offers processors the chance to enter 
new fields and the manufacturers of extruders, 
molding machines, and coaters will find new 
customers among the many large scale build- 
ing supply producers who are quietly planning 
to enter the business but are currently fright- 
ened lest their competitors find out what is 
going laminated building 
boards of all varieties are an example of fev- 


on—coated and 


erish activity among various firms of this sort. 
If present plans are realized, vinyl chloride 
may well take an with 


important position 


VINYL IS FREQUENTLY USED in combination with other 


materials 


aluminum 


is combined with 
resistance 


sash 
superior 


In this window, vinyl 


trim, provides moisture 





NEW high-temperature vinyl 
pipe portends significant 
breakthrough into home con- 
struction market. Light weight 
of pipe (only one-quarter that 
of copper) and ease of in- 
stallation make more practical 
pre-fabrication of housing 
wall sections, such as this one 
being installed in NAHB re 
search home 


of Home Builders 


Assn 


Z 


Photo, 


brick, mortar, wood, and metal as a major 
source of material for the building industry. 

A word of warning, however, is necessary 
before any company enters this field. It is full 
of traps, including long delays in acceptance, 
mis-applications, competitive cut-price oper- 
ators, consumer resistance, and other problems. 
No one should enter it without plenty of capital. 


Applications for windows 

Use of vinyl chloride for window sash, slides, 
frames, and other appurtenances has many ad- 
vantages over competitive materials. As in 
many other construction uses, it enters the 
field as an extruded shape to compete with 
wood or aluminum on the basis that it does not 
gall, stick, nor swell. The building owner likes 
it because it requires less maintenance—the 
building contractor finds that as channeling 
around windows it is easy to handle, light 
weight, cuts easily and can be readily shaped 
to fit difficult contours. 

Thus, perhaps the most significant trend to 
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increased use of rigid vinyl chloride in con- 
struction is to be found in the sash industry. 
Such companies as Bayvo Products Co., West 
Collingswood Heights, N. J., and Plyco Corp., 
Elkhart Lake, Wis., have utilized extruded 
rigid PVC in many parts of window and door 
units. PVC is used as framing in storm win- 
dows and doors and in combination storm- 
screen windows and doors; as sliding sash for 
prime windows; and as the track on which 
sliding sash rides. The market for all types of 
window and door units for residential use is 
estimated at almost 20 million units yearly, with 
aluminum products now taking about 40% of 
this market. 

How will rigid vinyl become any sort of seri- 
ous competitor to aluminum and wood? One of 
the best ways will be in offering far better 
thermal insulation properties. Rigid vinyl has 
a K factor, a measure of heat transfer efficiency, 
of only 0.1 to 3.5, compared with 117.0 for 
aluminum. This means the virtual elimination 
of heat transfer through the sash, with freedom 





VINYL ROOF FASCIA on schoo! building has re- 

isted outdoor weathering for 7 years. Rigid vinyl 
was selected over porcelain-coated sheet metal 
cost 3 less to install. In addition to pro- 
viding durability, material eliminates rust stains 
on walls of the school building 


about | 


from moisture condensation or frost formation 
on interior glass and sill surfaces. 

Moreover, the chemical inertness of vinyl 
frees the sash from such shortcomings of alu- 
minum as rusting, corrosion, pitting and stain- 
ing. Rigid vinyl sash also offers integral color 
for elimination of protective maintenance, non- 
stick sliding action when used with viny] slid- 
ing track, warmth to the touch, abrasion resist- 
ance and removal. Retail prices are said to be 
comparable to equivalent aluminum products. 

The vinyl extrusions are supplied by B. F. 
Goodrich Industrial Products Co., Plastics 
Products Div., Marietta, Ohio, and are heat- 
welded into finished sash products by Bayvo. 


Vinyl! sliding sash 


Plyco Corp. offers its Plastiglide sliding win- 
dow units in two basic models. One unit is 
equipped with one fixed sash and one movable 
sash of rigid vinyl. The other is a fixed-center 
unit with two sliding sections on either side. 
The sliding track for the prime sash is also ex- 
truded from rigid PVC to allow smooth, vinyl- 
to-vinyl sliding action. 

Mobile homes can also enjoy the benefits of 
rigid vinyl window sash. Woodlin Metal Prod- 
ucts Co., Texarkana, Tex., manufactures a one- 
piece jalousie window, which is designed for 
trailers, that has a rigid vinyl frame for the 
glass louvres. 

A striking example of how rigid vinyl com- 
ponents can make a new type of construction 
practical is to be found near Chicago’s Midway 


Navaco Inc, 


Photo, 
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WINDOW AWNING is made of rigid viny! slats 
bound by aluminum crossbars on underside. 
Spaces between bars diffuse sunlight, yet allow 
passage of air. Such awnings have stood up to 
violent hailstorms without chippings or denting, 
thus outperforming their aluminum counterparts. 


~— 


Airport. There, the Chicago Airways Hotel is 
built with a front curtain wall that is a depar- 
ture from the idea of a fixed sheet of metal- 
framed glass. In this case the glass panels fit 
into rigid vinyl glide tracks and can be slid 
open for easier window cleaning from the in- 
side. These panels can be closed by sliding 
them into vertical split mullions. 

One of the biggest problems during con- 
struction was to find a weatherstripping mate- 
rial that would allow the sliding sash to close 
into these mullions and, at the same time, pro- 
vide the necessary seal against wind and water. 
When conventional caulking proved to be in- 
efficient for these requirements, rigid vinyl 
weatherstrip was installed on the two interior 
surfaces of each split mullion (see photo, p 
84). A perfect weather seal was obtained by 
placing a clip spring behind each weatherstrip 
to keep it tight against the sliding sash. Grid- 
wall Co., N. Hollywood, Calif., manufactured 
the curtain wall, and all rigid vinyl profiles 
were extruded by Ryko Products Inc., Los 
Angeles, Calif. 

Many custom extruders, who gained their 
early technical know-how from the production 
of flexible vinyl weatherstripping, now find a 
large part of their business in rigid vinyl ex- 
trusions for sash, sliding track, and window 
channeling. Among these extruders, in addition 
to those previously named, are: Extron Corp., 
Knoxville, Tenn.; Kreidel Plastics Inc., Barber- 
ton, Ohio; and Crane Plastics Inc., Columbus, 
Ohio. The Crane company pioneered in rigid 
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TWO-PART VINYL STRIP is used to form con- 
traction joints in concrete pavements. Placed in 
wet concrete, strip is removed in two steps: first, 
T-shaped spreader piece is removed, collapsing 
V-shaped holder; holder is then easily withdrawn 
from hardening pavement. 


vinyl sash extrusions, and is now supplying 
rigid vinyl channeling to window manufactur- 
ers, primarily those that make sliding units. 
Approximate prices for 25,000-ft. shipments are 
2.9¢ per foot for white and 4¢ per foot for gray 


channeling. 


Pipe and conduit 


Vinyl pipe and conduit is considered a build- 
ing application since it is generally installed 
while the building is under construction. Un- 
plasticized vinyl chloride pipe and conduit has 
been gradually moving into this field for sev- 
eral years. Light weight, ease of joining various 
sections, and chemical resistance are some of 
its advantages. A new development is Good- 
rich’s higher heat-resistant vinyl dichloride, 
which its developers believe will be satisfactory 
for carrying hot water. This, of course, would 


Photo, B. F. Goodrich Co. 


mark an important breakthrough in the con- 
struction field. 

Vinyl dichloride is capable of withstanding 
temperatures 60° F. higher than other vinyls— 
up to 210° F. in continuous service, compared 
with the previous vinyl limits of 140° F. 

The obvious significance of the new material 
to the plastics industry is that it opens the rich 
residential plumbing market to vinyl pipe and 
tubing. However, the material is also expected 
to see extensive use as process tubing, duct- 
work, tanks, and valves for industrial plants, 
probably a little before residential applications 
are developed. 

Pipe extruded from the material is said to be 
one-sixteenth the weight of copper. Price is ex- 
pected to be no more than, and perhaps slightly 
less than, copper tubing. It is now in pilot-plant 
production and only limited quantities will be 
available until next year. 

Meanwhile, the developers are pressing 
ahead with their studies of the known and 
potential applications. For example, they find 
that its light weight and ease of handling makes 
practical the pre-fabrication of wall panels with 
plumbing. Proof of this can be found in the 
1959 research house of the National Assn. of 
Home Builders constructed at East Lansing, 
Mich. Hot and cold water piping for this house 


SEMI-RIGID VINYL CAP on surface of alumi- 

num stair railing provides safer grip, adds color, 

is pleasant to touch. Extruded vinyl strips are Taam 

heated until flexible, then fitted over aluminum (aaaEa 

bar stock as in cross section shown in color above. -3aeamm 
NT 
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was installed in two-story wall panels at an 
off-site shop, then trucked to the building site 
and raised into position by a small crane (see 
photo, p. 85). The high-temperature pipe was 
extruded by Colonial Plastics Mfg. Co., Cleve- 
land, Ohio. 


Pipe and conduit: current uses 


Initial commercialization of rigid vinyl about 
10 years ago was undertaken in the pipe indus- 
try. The story of how Type I (normal impact) 
and Type II (high impact) vinyl pipe gained 
wide acceptance as a corrosion-resistant pres- 
sure pipe is well known. Briefly, rigid vinyl 
pipe has met with success in: 

the processing industries, where its abra- 
sion and chemical have combined 
to make the pipe ideal for handling corrosive 
liquids and slurries; 


resistance 


...the dairy industry, where its inherent 
thermal insulation has made the use of pipe 
insulation unnecessary; 

...the gas distribution industry, where its 
light weight has made it easy to handle and 
install during gas line service renewal; 

...the field of potable water supply, where 
approval of vinyl pipe by the National Sanita- 
tion Foundation for handling of potable water 
has solidified its place in this natural market. 

It is estimated by Colonial Plastics that about 
90° of PVC pipe goes into industrial applica- 
tions, with the remainder used in residential 


WATERSTOPS of heavy-gage extruded vinyl are anchored 
nto adjoining sections of poured concrete to seal joints 
Flexibility of extrusions permits necessary expansion and 
ontraction of concrete while completely blocking water 


seepage. Vinyl is now leading material for such use 


Co 


Plastics 


Union Carbide 


Photos, 


homes, hotels, and apartments, and swimming 
pools. A great number of rigid vinyl pipe in- 
stallations have been outdoors, particularly in 
areas where salt water exposure presents 
serious weathering problems. Many large re- 
sort hotels in Florida, for example, use the pipe 
for water supply and for exposed piping for 
air conditioning units. 

Rigid vinyl now has the approval of Under- 
writers’ Laboratories for underground conduit, 
either buried in soil or embedded in concrete. 
A new line of vinyl electrical conduit has been 
introduced recently by B. F. Goodrich Indus- 
trial Products Co., who recommend it particu- 
larly for applications where corrosion resist- 
ance is necessary. The conduit, weighing only 
one-eighth to one-quarter as much as metal 
conduit, is said to permit savings up to 60% 
in installations costs. The conduit comes in 
20-ft. lengths, thus requiring fewer joints than 
conventional conduit. 


Miscellaneous extruded shapes 

A vinyl chloride producer once decorated a 
Christmas tree with 200 extruded shapes, 
mostly construction items, to show its versatil- 
ity. These shapes, easier to form from vinyl 
than from conventional building materials, 
compete with practically every known mate- 
rial in the building industry from paper to 
metal and even gypsum—if not used alone, the 
vinyl can be married to them (To page 187) 


VINYL WATERSTOPS come in a variety of sizes and types, 
offer a number of advantages over other materials: light 
weight, chemical resistance, relative ease of heat-joining 
of seams, and complete flexibility, which permits fold-up 
to provide full 90° water seal as shown in photo below 





CARAFE IS PROBABLY FIRST COMMERCIAL product blow molded of polypropylene. It offers two distinct ad- 
vantages to hospitals: it is rated as autoclavable at temperatures up to 275° F.; design protects rim of decanter 


and lip of cup from air-borne bacterial infection 


Autoclavable carafe 


One of first U. S. applications of blow molded polypropylene provides hospitals 


with combination cup-decanters that weigh up to 66% less than 


stainless steel and glass containers, protect better against infections 


i— proper material selection, in- 
genious product design, and the blow molding 
technique, American Hospital Supply Corp., 
Evanston, Ill., has succeeded in developing a 
hospital carafe that offers protection against 


Staph infections and 
against air-borne bacteria. 

The material: Pro-fax polypropylene, sup- 
plied by Hercules Powder Co. 

The design: a one-piece blown container, 
the bottom part of which becomes the carafe 
proper and the top part of which turns into a 
removable lid that also serves as the drinking 
cup. The lid has a recessed top so that when 
inverted into the cup position it will stand 
firmly on the table. As shown in the accom- 
panying sketch, when in the closed position, 
the drinking lips of the cup are inside the 
carafe and not exposed to air. At the same 
time, the rim of the carafe is covered in turn 
by the cup so that no air-borne particles can 
enter it. A scalloped design was developed for 
the carafe body to provide a firm grip to pa- 
tients who may be weak and nervous. The 
carafe mouth is large enough so (To page 193) 


safeguards patients 
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DESIGN IS NEEDLE- 
BLOWN in one piece. 
Drinking cup lid is cut 
off at point indicated 
and excess edge ma- 
chined off to permit in- 
sertion into the decanter 
section of the carafe. 


CUT-AWAY VIEW SHOWS how 
two parts of carafe fit snugly to- 
gether, with inner surface of de- 
canter pressing against drinking 
rim of cup lid and lid resting 
firmly on the top edge of the 
carafe to insure a tight seal. 





TO MOLD or to MACHINE, 


The answer is generally found in the quantity of parts involved 


and their contours. Five representative products have been 


costed out to show where break-even point lies 


Whretne: a given thermoplastic part can 
more economically be produced by machining 
or molding depends on many criteria, of which 
quantity is only one. 

There is a break-even point in volume above 
which molding is clearly cheaper than ma- 
chining. But that threshold varies from part to 
part. Depending on design considerations of 
the part, machining may be cheaper for runs of 
200,000 (in some cases, up to 1 million) or 
molding for runs of 100. 

The following factors lower the machine vs. 
mold break-even point in favor of molding: 
Small part intricate contours, abrupt 
changes of contour, contours in several planes, 
and integral components or inserts. 

The following factors raise the break-even 
point in favor of machining: Large part size, 
thick wall sections, close tolerances, hard to 
mold designs (e.g., blind hole, reverse taper, 
internal thread, undercuts, thread across part- 
ing line), frequent design changes, early deliv- 
ery requirement. 

In calculating the machine vs. mold break- 
even point, the principal variables are the costs 
of molds, beginning at $250.00 for a simple 
bushing and running up to $12,000 or more for 
a multiple cavity mold. Labor costs per ma- 
chined part are pretty much constant and tool- 
ing costs almost negligible. On automatic screw 
machine or stamped pieces, the labor costs are 
also negligible, and the principal cost factors 
become simply the cost of the stock and the 
amount of stock removed as waste. 


size, 


The following are recommended as minimum 
economic molding runs for various types of 
parts, based on current practice under average 
conditions. 

100 to 500 pieces: For parts up to % oz., of 
relatively simple contour, such as a hat-type 
bushing or wide flange cylindrical electric coil 
form. (A number of molders are now specializ- 


*Vice President, Manufacturing, Cadillac Plastic & Chemical 
Co., Detroit, Mich 


By George C. Carlyon’ 


ing in such short run orders, using miniature 
molding machines and single-cavity molds.) 

1000: For parts up to 2% oz., such as roller 
guides, idler wheels, coarse tooth gears. 

1000 each run; 10,000 total run: For larger 
short order parts, rerun with enough frequency 
to amortize mold over total run—such as com- 
bination gears. 

2500: For small parts which require finish 
machining after molding, such as special fast- 
eners with close tolerance threads. 

2500 to 5000: For somewhat more complex 
parts, such as bushings with integral clips, pro- 
duced in “family molds.” (Molders specializing 
in this technique insert a single cavity for the 
short run part into a regular multiple cavity 
base being used to run another part.) 

5000 to 10,000: For Teflon TFE pieces, re- 
gardless of size, because compression molding 
is used, followed by sintering. 

10,000 to 100,000: For medium-tolerance 
parts, like dovetail-shaped bearings where ma- 
chining after molding is required. The lower 
end of the quantity refers to the usual plastics, 
the upper end for Teflon TFE parts where 
sharp, accurate shoulders and other dimensions 
are impossible to achieve because TFE tends 
to “slump” during the sintering process. 

20,000: For parts molded to extra-close tol- 
erances (closer than +0.003 in./in. or less, 
plus +0.001 in. for each additional inch in 
length or diameter). 

20,000 to 50,000: For parts with hard-to-mold 





Five case histories: To the right and on the follow- 
ing page are charted the results of the costing out 
of five actual production parts by molders, 
machine, and stamping shops. In all cases there 
was no additional charge by molders for purging 
the machines or for setup time. These charges are 
included in the part cost. Nor was there any added 


charge for special tools or setup time by the 7 


machine shops. These were included in part cost. 
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that is the question 
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1. Nylon Thrust Washer (0.090 in. OD). 


MOLDING | MACHINING 
QUANTITY TOTAL COST TOTAL COST 


(Mold cost $320 

for 2-cavity, 

amortized over 
run) (No tool cost) 


2,000 $434.00 $107.00 
5,000 545.00 227.50 


100,000 4,829 4,550 
(even 


point) 





One Million 45,320.00 45,500.00 


2. Polystyrene Electronic Equipment Insulator 


| MOLDING MACHINING 
QUANTITY TOTAL COST TOTAL COST 


(Mold cost $430 
for single cavity 
mold, amortized 
over run) (No tool cost) 


$484.00 $211.00 
646.00 514.00 


(even 





t) - 
— 754.00 771.00 


514.00 1,028.00 


3. Horseshoe Clip Of Nylon 


QUANTITY MOLDING STAMPING 
TOTAL COST TOTAL COST 


(Mold cost $1320 
for 12-cavity, 


amortized over run) (No tool cost) 


60,000 $1,620 $ 738.00 
100,000 1,820 1,230 
150,000 2,070 1,880 
160,000 2,120 2,003 
170,000 2,170 2,126 


(even 





180,000 2.220 2.249 point) 


300,000 2,520 3,690 





QUANTITY MOLDING 


TOTAL COST 
(Mold cost $450 for 
single cavity, amor- 

tized over run) 


400 $538.00 

500 560.00 
1,000 660.00 
1,500 670.00 
1,600 674.00 
1,700 688.00 
1,800 702.00 


TURRET LATHE 
TOTAL COST 


4. Delrin Stove Bolt 


(1% in. long) 


(No tool cost) 
$160.00 
200.00 
400.00 
600.00 
640.00 
680.00 


720.00 
(even 


point) 





1,900 
2,000 


716.00 
730.00 


760.00 
800.00 


QUANTITY MOLDING 


TOTAL COST 
730.00 
870.00 

1,010 
1,150 


SCREW MACHINING 
TOTAL COST 

2,000 
3,000 
4,000 
5,000 








6,000 1,290 


5. Tefion Bushing 


QUANTITY .807 OD plus/minus .004 by Id. .250 x % in. Thick 


MOLDING 
TOTAL COST 


MACHINING 
TOTAL COST 


(Mold cost $295, 
amortized 
over run) (No tool cost) 

1,000 

2.000 

3.000 

4,000 

5.000 

6,000 

7,000 

8,000 


$446.00 
598.00 
749.50 
901.00 
1,102.50 
1,242.00 
1,384.50 
1,427.00 


$188.60 
272.20 
465.80 
654.40 
883.00 
1,059.60 
1,234.20 
1,410.80 


(even 





9,000 
10,000 


1,569.50 
1,690.00 


point) 


1,587.40 
1,776.00 


contours requiring molds with cams, or requir- 
ing hand labor during molding cycle (blind 
holes, reverse tapers, internal threads, threads 
on parting line, undercuts, etc.). 

200,000 to 1,000,000: For parts such as thrust 
washers, spacers, idler wheels, rollers, or pins 
which can readily be produced from rod stock 
by automatic screw machine. Automatic ma- 
chining should be considered for parts involv- 
ing turning, milling or cutoff, whenever 
quantity exceeds 500. Also for parts which can 
readily be produced from flat strip by blanking 
or punching, such as thrust washers, horseshoe 
clips, electric coil ends. 


Whether in automatic machining or in blank- 
ing, the principal limiting factor is the amount 
of waste involved in part design. Labor and 
tooling costs per piece are virtually negligible. 
On round bearings or shafts or symmetrical 
spacer strips, involving virtually no stock re- 
moval, automatic machining is practical for 
almost unlimited runs. On parts requiring a 
great deal of stock removal as in extra large 
holes or sharp changes of contour, or a wasteful 
stamping pattern as in odd-shaped spacers, the 
maximum economical machine run would be 
considerably reduced from the figures cited 
above. (To page 185) 
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PROGRESS 
styrene-— 


acrylonitrile 
copolymers 


Despite premium price, resins are moving 
into many new markets where their 
properties bring many product advantages. 
Processing conditions are standard, 


and GP polystyrene molds can be used 


By Arnett L. Bird” 


of styrene and acrylonitrile have 
been available to plastics fabricators for the 
past decade, but volume is still comparatively 
small—probably somewhere in the 10 to 20 
million lb.-per-year area. This volume can be 
considerably increased—and not necessarily at 
the expense of other plastics. A better under- 
standing of how the copolymer will perform 
and judicious use in suitable applications may 
well give molders ideas concerning its adapt- 
ability in new fields where competition is less 
severe and profits could be improved. 

There are now three producers of styrene- 
acrylonitrile copolymer molding materials.’ 
The price is 40%2¢/lb. in quantity lots which, of 
course, is higher than general purpose or im- 
pact polystyrene. This price is generally cited 
as the most common reason why volume is 
low in comparison with the 2142¢ g. p. or 28¢ 
impact polystyrenes. Insofar as metals or wood 
are concerned, Tyril is generally less costly 
when used on a large-volume scale and, 
furthermore, requires less finishing. It can also 
be pointed out that molders who concentrate 
on specialty items frequently operate on a bet- 
ter profit return than those whose credo is 


*Customer Service Engineer, Plastics Technical Service, The 
Dow Chemical Co. 

‘Dow, which makes them under the tradename Tyril; Union 
Carbide Plastics Co., which produces them under the designa- 
tion Bakelite C-11; and Foster Grant, which makes them 
under the Fostanitrile label.—Ed 
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TELEPHONE HANDSET transmitter cup (in col- 
ored square) for Western Electric is molded of 
styrene acrylonitrile copolymer; its high strength 
permits molding around metal inserts. 


mass production. And it could be possible that 
a molder would make more profit on process- 
ing, say 15,000 lb. of Tyril than on 20,000 Ib. 
of polystyrene, with handling time and man- 
hours saved amounting to a considerable sum, 
to say nothing of a better spread between ac- 
tual cost and selling price. 


What are prospects for price drop? 


If Tyril is to follow the price history of most 
other plastics, price reduction is also possible 
when volume increases. Who knows when 
some large volume application may make this 
possible? Also the price of styrene monomer 
has now declined to an 11¢ or 12¢ range, and 
acrylonitrile monomer is down to a 25¢ to 28¢ 
level, which is far below the level at which it 
started. Production of Tyril is far more costly 
than polystyrene, however, and no one is ex- 
pecting a price decline that will ever compare 
with the straight polystyrene polymers or 
modified impact polystyrenes. 

The most important properties that have 





PARE 
PAINT-BY-NUMBER set, made by Palmer Pan, 
uses styrene-acrylonitrile for containers for the 
tiny jars of water colors that come with each 
et. Chemical resistance, transparency, and 
toughness helped to dictate the choice 


made Tyril effective in many applications are 
its dimensional stability, chemical resistance, 


and greater toughness over g. p. polystyrene. 


Dimensional stability means that a product 
will hold its shape under a wide range of tem- 
perature and humidity conditions. The linear 
coefficient of thermal expansion of Tyril is 3.6 

10° in./in./°F. Its critical stress in air or 
water is approximately three times greater 
than that for general purpose polystyrene. This 
higher critical stress and improved chemical 
resistance make the material suitable for ap- 
plications not recommended for polystyrenes. 

Particular examples of applications requir- 


ing stability are fan blades in room air condi- 
tioners, where the blades must be in balance 
to resist the centrifugal forces encountered in 
high-speed operations. The material is often 
used in frost-free refrigerators, where its sta- 
bility is necessary and general purpose poly- 
styrene is not strong enough. 

Its resistance to chemicals includes oils, par- 
ticularly those found in foods. Most notable of 
these is butter fat and milk or milk-derived 
products. Polystyrene cannot be recommended 
for dairy products because of crazing problems, 
but the effect on Tyril is considerably less. This 
makes it particularly useful for butter dishes 
and containers for cottage cheese or other 
foods. It makes a good breakfast bar door be- 
cause of resistance to bacon grease as well as 
other meats, and is suitable in blenders be- 
cause it is strong and resists oils and greases. 

Another angle of oil resistance is also of im- 
portance. For example, brush backs, where 
straight polystyrene may be affected by soaps 
and hair oils, can be effectively molded of 
styrene-acrylonitrile. In addition, Tyril is more 
resistant to splitting when bristles are stapled 
in. At one time, hair curlers were predominant 
in this type material because of strength and 
oil resistance. But they have partly given way 
to lower cost materials, although one promi- 
nent manufacturer still uses them with a spe- 
cial, higher-cost line. 

Chemical resistance against acids and alka- 
lies has long been a featured property of 


QUALITY CARAFE SET is made of styrene-acrylonitrile co- 


polymer because of the material’s chemical resistance to coffee, 


fruit juice 


et 


WATER FILTER BOWL must contain pressures as high as 150 p.s.i 


Good toughness 


in thin gages made Tyril suitable for this application 








styrene-acrylonitrile copolymers. Wet cell bat- 
tery cases were one of the first and largest 
applications for this reason. 

Appliance parts such as the lint filters in a 
washing machine that fits on top of the agitator 
shaft is another example since it resists deter- 
gents, soap, etc. Typewriter keys that resist 
staining from cleaning fluids is another use. 

Another type of resistance to corrosion is 
found in a molded transmitter cup in telephone 
hand sets where Tyril does not contribute to 
carbon poisoning that causes background noise 
or static. The material is tough enough to per- 
mit molded-in metal inserts in many applica- 
tions, including the transmitter cup. 

Still another application is occasional dinner- 
ware where resistance to cottage cheese, but- 
ter, and coffee staining is desirable. It over- 
laps with impact styrene in this case and is 
used generally as a higher cost item. 


The material is tough 


Tumblers, molded of styrene-acrylonitrile 
copolymer, will last 5 to 10 times longer than 
those molded from g.p. polystyrene and in ad- 
dition are resistant to butter fat content of 
foods such as milk, and can be washed in most 
dish washers. For tumblers, Crystone colorant 
is added to give a blue tint to simulate glass. 
Without it, styrene-acrylonitrile copolymers 
have a yellowish cast. 

This material is also tough enough to use in 
screw caps—it doesn’t crack around the threads 


* BLENDERS MOLDED of styrene-acrylonitrile 
5 citrus, alcohol, and dairy food chemicals They come 
§ transparent and in range of colors. Because they can 
m be produced in thinner gages, they are less expensive 
Ethan glass unit—and shipping costs are lower. 


HOT DOG COOKER was specified in styrene- 
acrylonitrile because material resists greases 
and fats, has high heat distortion point, and 
particularly important, it can be molded around 
electrodes without stress cracking 


as most thermoplastics sometimes do. Its heat 
distortion is about the same as high heat resis- 
tant polystyrene, 214° F. compared with 175° F. 
for g.p. polystyrene. 

Tyril can be processed in molds built for g.p. 
polystyrene, since mold shrinkage is approxi- 
mately the same (0.002 to 0.006 in./in.). The 
normal range of cylinder temperatures is 400 
to 550° F., which are in general about 50 to 
75° F. higher than’g.p. polystyrene employing 
comparable machine pressures. 

Controlled mold temperature is important. If 
the mold temperature is 170 to 190° F. (or 
higher) the moldings will exhibit maximum 
heat resistance and minimum tendency to craze. 
Heat resistance will decline if mold tempera- 
ture is too low. Excessive high pressure in the 
mold causes sticking and cracking. Sink marks 
and bubbles result when the plastic is too hot. 

The largest piece of styrene-acrylonitrile 
copolymer molding from a weight point of view 
is a battery case weighing approximately 15 lb. 
but in geometric size the largest is probably 
a refrigerator hydrator shelf that weighs about 
1% pounds. 

A list of typical uses up to now includes 
tumblers, coffee cups, pitchers, dinnerware, 
cutlery handles, bristles, oil and water filter 
bowls, rigid food containers, closures, pen and 
pencil barrels, medital equipment components, 
aerosol nozzles, fan blades, terminal boxes, ap- 
pliance legs, and furniture legs.—End 


resist 





Thermal liquid cure speeds 


7 aN liquid slush molding process which fuses 
plastisol at temperatures 200 to 250° below 
those found in hot air cure methods has en- 
abled a manufacturer of marine buoys to cut 
up to 60% off the cycle time needed for such 
items. With the new process, Oshkosh Plastic 
Products, Inc., Oshkosh, Wis., turns out buoys 
which retail at prices comparable with other 
types but whose corrosion-free, long-life prop- 
erties result in significant savings to users. 

Heart of the process is a special 36-in. liquid 
medium rotational oven produced to Oshkosh 
Plastic’s specifications by the E. B. Blue Co., 
South Norwalk, Conn. This equipment and its 
lower curing heat offer these advantages, says 
Oshkosh: 1) longer mold life with less distor- 
tion; 2) indicated longer life for the oven 
itself; 3) easier working conditions for, and 
less training required by, the operator. 

The buoys—20 in. in diameter and 34 in. 
high—are molded of Thermasol, supplied by 
Lakeside Plastics Corp., also of Oshkosh. 
Thermasol, a modified casting plastisol with 
semi-rigid properties, is formulated to provide 
high impact strength. 

The plastisol shells of the buoys are molded 
around a rigid vinyl tube which in the finished 
products provides a channel for a mooring 
chain or for the screw-on plastisol-coated 
hardware with which some models are fitted. 
Molding time is approximately 40% to 50% 
that which would be needed in the more con- 
ventional hot air process. 


How buoys are molded 


The buoys are molded in aluminum molds 
manufactured expressly for slush casting by 
Mold Craft, Inc., Port Washington, Wis. First 
step is to fix the rigid vinyl channel tube in the 
bottom part of the mold. Then a measured 


weight of Thermasol is poured into the bottom 
of the mold, an aluminum plug is fitted into 
the top of the vinyl tube, and the upper part 
of the mold clamped into position. 

The mold, clamped into its agitating jig, is 
rolled into the thermal liquid chamber for the 
fusing stage, and then, on the same jig, passes 
on into a circulating water quencher. Rela- 
tively low-temperature fusing appreciably 
shortens the period needed to bring the plasti- 
sol shell down to the 135° level at which it 
can be extracted from the mold. 


Foam adds strength, buoyancy 


After molding, the one-piece plastisol shell 
of the buoy is filled with a high density, rigid 
type polyester urethane foam. This is intro- 
duced under pressure and foamed in place. It 
increases the structural strength of the buoy 
and contributes desirable flotation properties. 
The urethane foam is supplied by Freeman 
Chemical Co., also of Port Washington. 

Although all Oshkosh buoys are of the same 
size, they are manufactured in several forms: 
mooring buoys, with or without plastisol- 
coated steel rings at each end; racing or mark- 
ing buoys with special recess for flag or 
marker; and a lighted buoy with battery-pow- 
ered beacon. Except for the lighted type, 
models retail in the $45 to $50 range, depend- 
ing on type of hardware supplied. 


Air drops test strength 


For its urethane-filled plastisol products 
Oshkosh claims a number of advantages over 
buoys made of other materials: 

1) Extreme ruggedness. Buoys have been 
undamaged by test drops into a lake from air- 
craft flying at 1000 and 10,600 feet. 

2) Economy. Although initial cost is com- 
parable to that of previous buoys of similar 
size and purpose, savings accrue from the 
plastic buoy’s longer life and greater resistance 
to damage. The plastic buoy is impervious to 
corrosion in either salt or fresh water. Further- 
more, it will not mar boat hulls. 

3) Greater visibility. The Thermasol from 
which the buoys are molded comes in a range 
of colors; Oshkosh has chosen white and fluo- 
rescent hues of red and yellow.—End 
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plastisol molding 


Manufacturer of marine buoys achieves 60% saving in cycle time 


by substituting for the conventional hot air oven cure 


a heated-liquid system to fuse the material 


MOLDING STARTS with pouring of a measured weight 
of the plastisol into base of two-part mold. Vinyl tube pre- 
set in mold extends through center of finished product 


AGITATING JIG carries mold from fusing chamber to 
circulating water quencher. Relatively low temperature 
of thermal curing liquid permits quicker cooling to 
135° F., at which shell can be extracted from mold. 


ASSEMBLED MOLD, of aluminum, is placed in 36-in. 
slush molding oven. Equipment uses a thermal liquid 
rather than hot air to fuse vinyl plastisol material. 


MOLDED SHELL has been filled with liquid polyester 
urethane which is foamed in place. Final assembly is 
fitting of plastisol-coated hardware. Rod extends through 
vinyl tube in buoy to receive bottom ring attachment. 





RP molds bring 85% die cost 


Conversion of stock cars to special-purpose vehicles 


is made economically feasible through use of 


reinforced polyester parts molded on reinforced epoxy molds 


a of standard automobiles to am- 
bulances, funeral coaches, and similar vehicles 
has turned from sheet metal to fibrous glass 
reinforced epoxies for production molds. 

The reason: sheet metal components of to- 
day’s car bodies are too complex to permit eco- 
nomic handworking of metal to allow for the 
necessary extension, roof build-up, rear door, 
etc. Thus, in order to use metal, dies to stamp 
out the parts would be needed. Cost of such 
dies is estimated to be in excess of $250,000 
and a production of at least 1000 vehicles per 
year would be required to make their cost eco- 
nomical. Annual production of car converters 
is generally far below this figure. The Shop of 
Siebert, Waterville, Ohio, whose vehicles are 
illustrated on these pages, makes fewer than 
5900 a year. 


How cars are converted 


The solution to this economic dilemma was 
found in reinforced plastics, which were used 
both for the molds and the actual parts. Cost 
for the molds was up to 85% less than that of 
the metal dies; and by using reinforced plastics 
as the material of construction, it was possible 
to follow the styling of the car that was being 
converted (in the illustrations, a stock Ford 
station wagon). During the conversion process, 
the stock car is lengthened by approximately 
3 ft., the roof is built up, and a rear door 
added. While the labor cost in RP molding is 
appreciably higher than for metal stampings, 
this is more than made up for by the low cost 
of the molds. 


Making the molds 


In making the mold, the first step consists of 
removing the metal roof, cutting the side and 
quarter panels of the car to allow for the ex- 
tension, and cutting away a.section of the rear 
of the vehicle for the future door. 


Next, a wooden “buck” is constructed in the 


open areas upon which is fashioned a clay 
model. Following this step, a water soluble 
parting agent of polyvinyl alcohol and wax is 
sprayed on the clay. 

Epoxy resin, supplied by Rezolin Inc., Santa 
Monica, Calif., and successive layers of fibrous 
glass cloth and mat are laid up to bring the 
mold to the desired thickness. The mold is 
ready for use after a wooden frame is attached 
and the clay has been removed. When the mold 
is inverted so that the actual molding operation 
can begin, the frame supports the mold. 

The parts for the converted vehicle are then 
produced in these RP molds, also using the 
hand lay-up method. Plaskon polyester resin, 
supplied by Allied Chemical Corp., New York, 
N. Y., and successively three layers of 2-oz. 
fibrous glass mat and three layers of fibrous 
glass cloth are placed into the female mold and 
cured at room temperature. Fibrous glass is 


THREE STEPS 


FIRST STEP in conversion of automobile consists 
in cutting away metal and constructing wooden 
buck for roof, side, and quarter panel extensions 
as well as the rear door. Clay model is eventually 
built up on this framework. 
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supplied by Owens-Corning Fiberglas Corp., 
New York, N. Y. 

All parts are attached to the car body me- 
chanically. Seams along the sides are filled 
with polyester-glass and smoothed down to 
give the appearance of one-piece design. 


Volume is relatively small 


The total market for such car conversions is 
2000 per year. Because of this relatively small 
volume, RP molds and molding are the most 
economical production technique. No cost com- 
parisons with Detroit-produced ambulances 
can be made, since none of the major automo- 
bile makers produces such vehicles. 

The success of the technique indicates its ap- _— si ¢EK AMBULANCE, top photo, started out 
plicability to other small volume applications as a plain Ford station wagon. Body-length- 
involving structural changes of major pieces of — &"iNg Panel and built-up roof marked in color 


_ . ¢ ‘ : " are made of reinforced plastics on reinforced 
equipment, in transportation, construction, anc plastics molds. Rear door, shown in the photo- 
other areas.—End 


graph above, is similarly molded. 


IN MAKING RP CONVERSION MOLD 


ROUGH CLAY is applied to wooden buck to form basic AFTER MOLD HAS BEEN completed, strong 
mold contours outlined by plywood template. Clay is then wooden framework is attached. It serves as sup- 
smoothed and sprayed with mold release agent. Mold is port when the mold is lifted off and inverted for 
produced by hand lay-up of fibrous glass and room cur- the molding operation. Since such conversions are 
ing epoxy resin. relatively small, RP molds are most economical 
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Piastics 


IDEAL TOY’S lifelike Peter Playpal (center) is 
38-in. vinyl-PE walking doll that retails for 
$35. Eyes, hair, and lashes are also plastic 


‘To anyone who has seen the variety of beau- 
tiful dolls being produced by American manu- 
facturers, it is obvious that plastics and doll 
making have become as inseparable as Toulouse 
and Lautrec or Rimski and Korsakov. 

This was not always the case. The earliest 
plastics offered almost as many disadvantages 
as advantages to the doll designer. But with 
the advent of vinyl for heads and arms; poly- 
ethylene and vinyl for torsos and legs; cellu- 
lose acetate butyrate for eyes; nylon and saran 
for eyelashes; saran and acetate for wigs 
(hair); an assortment of plastics for clothing 
and accessories (nylon, PE, styrene, vinyl, 
; and acetate and PE for packag- 
inevitable fraternization between 
plastics and the doll industry became a reality. 

Plastics not only created more lifelike and 
attractive dolls, but also made possible the 
talking, walking, crying, and wetting dolls that 
are so cherished by the Junior Miss. When 


and acetate) 
ing; the 


in the product revolution: 


blow-molded PE entered the scene in 1959, a 
new era of large, handsome doll bodies—pro- 
duced faster and more economically than their 
predecessors—came into being; and, with the 
blow-molding of vinyl just around the corner, 
even more significant advances are anticipated. 

Although members of the highly competitive 
doll-making fraternity are not given to much 
talking, it is no secret that the business con- 
sumes millions of pounds of plastics annually. 
Since reliable statistics on plastics consump- 
tion by the doll industry are not available, a 
conservative guesstimate is in order: 20 mil- 
lion little girls in the U. S. * an average of 
two dolls a year per child * an average of 2.5 
lb. of all plastics per doll — 100 million lb. of 
the various resins that are used for dolls, ac- 
cessories, and packaging. 


Plastics usage per doll 


To be more specific, Lawrence Doppelt, vice 
president of Goldberger Doll Mfg. Co. Inc., 
Brooklyn, N. Y., had this to say: “During the 
height of our season, we make about 300 dz. 
(3600) 32- to 36-in. dolls a day. A 32-in. doll 
takes about 2% lb. of polyethylene for the 
body and legs, and approximately 2 lb. of vinyl 
for the head and arms. In other words, we use 
about 15,000 Ib. of these plastics a day for these 
size dolls.” 

Goldberger, a 40-year veteran of the indus- 
try, has 150 kinds of dolls, ranging in sizes 
from 8 to 36 in., in its Eegee line. Besides this 
company, there are today between 80 and 100 
doll manufacturers in the United States. And 
95% of all their dolls are now made of plastics 
The remaining 5% is mostly rag and rubber. 

Last year, according to an independent sur- 
vey, dolls and accessories accounted for 
roughly 15% ($240 million) of the annual $1.6 
billion toy business. This is more than double 
the 1950 figure of some $100 million. A 7% 
increase is expected for 1960. And since the 
American population continues to climb, still 
more millions of pounds of plastics will find 
their way into this market. 

Prior to World War I, most dolls were im- 
ported from Germany. They were made of 
bisque (vitreous ceramic) and had eyes that 
were glass-blown shells individually fitted into 
the fragile heads. When the war cut off sup- 
ply, American ingenuity was called upon to 
fill the void. The brittle bisque head was sup- 
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planted by a composition head consisting of 
wood flour, glue, and starch. But this mate- 
rial was easily affected by humidity, and dolls 
often cracked at the plant or on the store 
shelf. Needless to say, a supply could not be 
held over from season to season, and a large 
on-hand inventory meant a heavy loss. 


First plastic doll 


Eastman Chemical Products Inc. supplied 
Tenite cellulose acetate to the Ideal Toy Corp., 
Hollis, N.Y., in 1936 for what is reportedly 
the first use of plastics for making dolls as we 
know them today. After its introduction in 1938, 
cellulose acetate butyrate became more popu- 
lar because of its greater compatibility with 
lacquers and because it was easier to mold. 

Actually, prior to this, Celanese Plastics Co. 
(then known as the Celluloid Corp.) began 
supplying celluloid sheeting for small blow- 
molded dolls in the early part of the 20th Cen- 
tury. The company originally furnished acetate 
molding compounds to the doll industry in the 
middle 1920’s, and it still provides this plastic 
for making small dolls such as the popularly- 
priced Jinny. 

Goldberger began using plastics in 1946. 
The following chronology gives a brief sum- 
mary of development: 

Prior to 1946: Composition head and cloth 
body and limbs. 

1946-1947: Injection molded butyrate head 
and cloth body. 

1948-1949: Acetate head and Latex (foam 
stuffed) body. 

1950-1951: The vinyl plastisol head (with 
painted eyes) and Latex and Neoprene body. 
Neither acetate nor butyrate could compete 
with vinyl’s fine detail, such as the undercut 
at the ear. But the early vinyl tended to ab- 
sorb the lacquers and paints used in finishing 
the face. Prior to this, the non-plastic wig had 
to be attached to cloth and then glued to the 
head. With a vinyl head, the newly-discovered 
saran wig could be stitched on (rooted), al- 
lowing the child to wash and curl the doll’s 
hair to her heart’s content. However, some 
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THE COVER: Plastics have greatly upgraded the 
multi-million-dollar doll industry, as evidenced by 
this group of Ideal Toy Corp. dolls. Only the 
clothing (some of which is cotton) is non-plastic. 
A vivid contrast to these lifelike toys is afforded 
by the wooden-headed doll with glass eyes and 
human hair (c. 1790), which is part of an ex- 
hibit at the Museum of the City of New York. 


doll makers still use an adhesive for applying 
the wig. 

1952-1954: Vinyl plastisol head (using 
moving plastic eyes) , and Latex and vinyl body. 
Vinyl, for the first time, allowed the deep- 
formed eyesockets that were necessary for 
properly fitting the eyes. An innovation, how- 
ever, was the all-acetate walking doll. 

1955-1958: All previous dolls made way for 
the all-vinyl plastisol molded doll. The vinyl 
not only produced a softer, more realistic doll, 
but also lent itself to finer detail and finish. 

1959-1960: Vinyl head and arms; blow- 
molded PE torso and legs. Without blow 
molding, the larger dolls (30 to 36 in.) would 


VINYL HEAD AND ARMS and blow-molded 
polyethylene torso and legs create realistic 32-in. 
Eegee walking doll for Goldberger Doll Mfg. Co. 
Inc. The company has been using plastics since 
1946, when an injection-molded butyrate head 
replaced the composition head that was for- 
merly used. Doll’s wig is acetate. 
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MARGON CORP. makes six types of plastic eyes for dolls and other toys. Components of the 


mpany individual sleeping eyes are: | 


steel front cover; 2) injection-molded polypro- 


pyiene back cover; 3) one-piece cellulose acetate butyrate eye shell as molded; 4) eye shell 
with white and flesh color applied; and 5) same as No. 4, with eyelash attached. At extreme 


right ) set of rolling eyes 


be too costly to produce and too cumbersome 
and heavy to merchandise. Another advan- 
tage in using blow-molded PE was the fact that 
the vinyl buckled and required metal framing 
for the larger torsos. And the 36-in. walking 
doll, which was the top selling doll in 1959, was 
built around the blown torso. As yet, blow- 
molded PE does not permit the fine detail 
needed for fingers, hence one of the reasons 
for using vinyl. 

Although American doll makers had new 
impetus after World War II—when new mate- 
rials and machinery became available—none 
of these incentives has had as much impact as 
vinyl plastisols. Blow-molded PE, of course, 
brought larger dolls and new economies, but 
vinyl] is still the champion for creating lifelike 
heads and arms. 


Blow-molded vinyl a reality 


Now that U. blow-molding ma- 
chines can compete with the European models; 
and, since the price of plastics—especially PE 

—has been on the downgrade, most of the 
major doll manufacturers have been converted 
to this technique. However, F. J. Stokes Corp., 
Philadelphia, Pa., will soon release equipment 
to the doll makers which will blow mold vinyl, 


and another revolution is expected to be in the 
making. 


S.-made 


“Producers of doll bodies ranging in size 
from 20 to 36 in. have found blow molding to 


be an efficient and economical means of pro- 
duction,” said William A. Shilling, Field Su- 
pervisor, Auto-Blow Corp., Bridgeport, Conn. 
“These bodies can be produced at rates of one 
every 12 sec. 


to one every 30 sec. on two-sta- 
tion machines using two molds. The rates,” he 
continued, “depend upon the wall thickness 
and the required quality of the body.” 
Many manufacturers now find it advan- 
tageous to blow-mold a doll body on one side 
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which have more moving parts than the sleeping eyes 


of the press and two legs on the other. The 
latest model machines have a manifold which 
can be made to work as either two, three, or 
four stations; and, since two legs weigh about 
the same as one body, a manufacturer can run 
with four small size body molds, or two large 
size body molds, or one large size body and 
two legs. Accumulators now on the market 
offer a higher quality through more uniform 
wall thickness and higher production. And 
additional economies can be realized with the 
automatic equipment now available for drill- 
ing or reaming the five holes in the torso for 


ALL-VINYL BABY DOLL, made by Uneeda Doll 
Co. Inc., has molded-in hair and plastics eyes 
and baby bottle. The 16-in. toy, which is sold 
in retail stores for $2.98, drinks, wets, and has 
a cooing built-in voice 





attaching arms, legs, and head. The scrap, of 
course, is reusable. 

Keeping pace with the rapid advances made 
by the doll industry, much progress has been 
made by the eye-producing segment of the 
industry. Margon Corp., Newark, N. J., a lead- 
ing firm in the field, began making eyes in 
1918 to replace the European glass eyes. These 
early models had a printed celluloid shell 
mounted over steel cups. They were assembled 
in pairs, connected by a steel wire, and fitted 
with steel or lead weights. 

“In 1924,” said H. W. Samo, the company’s 
Works Manager, “Margon developed litho- 
graphed metal eyes. The eyeballs were blanked 
and drawn from lithographed metal sheets, 
representing the iris, pupil, white, and flesh 
color of the eyelid. As the eyeball turned, the 
‘eye’ would disappear and the ‘lid’ appear.” 

By 1927, eyelashes were added by inserting 
prepared strips of human hair imported from 
China. As soon as nylon became available, a 
0.003-in. monofilament replaced the human 
hair. It was not only more readily available 
and more economical, but also more sanitary. 

A metal eye with a celluloid iris was first 
produced by Margon in 1937. This iris was set 
into a depression of the metal eyeball; how- 
ever, the iris-pupil was later changed to an 
injection molded part, using first cellulose ace- 
tate and later cellulose acetate butyrate. The 
latter combined clarity and transparency 
with good moldability, as well as excellent 
resistance to breakage, aging, and plasticizer 
migration. The former material accounts for 
4% of Margon’s present production; the re- 
maining 96% is still cellulose acetate butyrate. 

Since doll’s eyes are a major component, 
fitted into the heads that are manufactured 
from a variety of plastics not under Margon’s 
control, the compatibility of the materials is 
of constant concern. For this reason, Margon 
advises doll makers on the limits of compati- 
bility and tests sample materials and combina- 
tions. All parts must withstand an accelerated 
aging test at 120° F. and 100% humidity. 

“Between 1940 and 1948,” Mr. Samo stated 
recently, “our development work led through 
three-part, two-part, then one-part injection 
molded eyeballs. The complete eyeball was 
injection molded in a multi-cavity mold, and 
the colors were applied in subsequent auto- 
matic spray machines. The design permitted 
automation on a large scale, and reduced the 
number of operations by 80 percent.” 

However, Mr. Samo points out, there were 
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problems in injection molding which had to 
be solved: “A major problem in molding was 
the design limitations, which did not permit 
uniform wall thickness. The iris and pupil 
portion, for example, must be thick, while the 
remaining ball could only have a 0.030-in. 
wall thickness. This caused bubbles, sinks, and 
welds in the iris portion. Pingating in com- 
bination with high injection pressures and 
speeds overcame these drawbacks to such an 
extent that molds with up to 40 cavities could 
be run successfully with up to four different 
eye sizes in one mold.” 

Margon also automated the making of eye- 
lashes at this time. Saran, although less re- 


PLASTICS have also made tremendous inroads 
into the doll accessories field. These Progressive 
Doll Accessories Corp. articles (with the former 
material shown in parentheses) are: 1) Poly 
ethylene bottle (glass), PE nipple (rubber), PE 
bottle cap; 2) PE funnel (metal); 3) acetate 
rattle; and 4) acetate pacifier (rubber). 


sistant to heat and distortion than nylon, was 


adequate for this application. Also, nylon 
could not be obtained in spooled single ends. 

Up to 1940, dolls eyes were made to fit the 
hard acetate and butyrate heads, and they 
had to be custom fitted in pairs to suit center 
distance of a given head. With the advent of 
individual eyes, Margon, in 1950, developed a 
totally enclosed eye, one which was designed 
for the slush-molded vinyl heads. This also 
meant that Margon had to work with the doll 
makers to insure that the eyes could be fitted 
properly. Special plugs had to be attached to 
the inside of the vinyl head (To page 194) 





DABCO ... High-activity catalyst for stable foams 


« FLEXIBLE FOAMS. DABCO used as the 
“backbone” of your activator, in the range of 
.2-.3 parts per 100 parts polyol assures good re- 
tention of RMA properties. 


e CLOSED MOLDING. Foam molders depend 
on DABCO for fast cures and good physical 
properties. Molds can be stripped in minimum 
time, resulting in a shorter cycle...a positive 
saving in mold cost. 


¢ RIGID INSULATION. Unhindered bi-cyclic 
DABCO completely catalyzes reaction of the 
components used in rigid formulations. This re- 
sults in good retention of chlorofluorohydrocar- 
bon, assuring low K factors. 
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« PLANT SAFETY. Unlike some amine cata- 
lysts, DABCO has not presented eye injury 
problems in commercial use. 


Complete technical information and prices will be 
sent promptly on request. 


DABCO—Houdry Process Corporation Trademark for 
triethylenediamine Cg Hi. No. 


‘HOUIRY 


PROCESS CORPORATION 
1528 Walnut Street, Phila. 2, Pa. 


*Houdry means Progress . through Catalysis 
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PEERLES 


‘ROLL LEAF 


You too, will discover that the PEERLESS process of marking plastics is out-of-this-world. 

Practical, and yet inexpensive, is the PEERLESS method of trade-marking, identifying, and decorating 

parts and products made of plastics, paper, wood, fibre, leather, fabrics, etc. Engraved and embossed effects 
at high printing speeds . . . wide range of colors, including gold and silver. Stamping presses to meet 

every need . . . hand, electric motor, compressed air . . . semi to fully automatic feed and delivery. 

A PEERLESS Roll Leaf “label” does not wear or rub off, because it is engraved into the 

surface of the material, forming a permanent, integral part of the product. If you want proof of this 
“out-of-this-world” PEERLESS process of plastics marking, write or phone for samples or ideas. 


Division of Howe Sound Co. 
4511-4515 New York Ave., « Union City, N. J. 
BRANCH OFFICES: BOSTON © CHICAGO @ Peerless Roll Leaf Division @ GANE BROS. & LANE, INC. 
REPRESENTATIVES: ST. LOUIS @ LOS ANGELES @ SAN FRANCISCO @ LOUISVILLE © MONTREAL @ LONDON, ENG. 
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THE NEWEST TOOL/;;FOR THE 


—»7- 


Because of the successes 

of more than two decades of 
pioneering development 

of custom-fitted equipment for 
the plastics, rubber and chemical 
industries, we announce with 
confidence this perfected .8” 
research laboratory model... 
the newest in the long line 

of Welding Engineers dual worm 
compounder-devolatilizer- 
extruders. The ability of this 








unique, small machine to treat 
materials over the widest 

gamut of processing methods 
gives you the means to pre-plan 
and acquire the optimum 
physical and chemical properties 
in your newly developing 
laboratory polymers. 

Write... wire... phone. 


WELDING ENGINEERS 
NORRISTOWN, PENNSYLVANIA 


U. S. West Coast Sales Representatives: Machinery Sales Co., Los Angeles 58, Cal. 
European Sales Representatives: Welding Engineers Ltd., Geneva, Switzerland 
Far East Sales Representatives: Marubeni lida Co.. Ltd., Tokyo, Japan 
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Melt extractor moves into new role— 
PREPLASTICATION 


Adaptable to existing machines, this new preplasticating injection system can be used 


to increase the production rate and part quality 
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"The melt extraction heating cyl- 
inder has for years been success- 
fully used at the Mastro Plastics 
Corp. on most of its tile injection 
molding machines. Eight-cavity 
molds for 4% by 4% by 0.046 in. 
thick tiles, with a total projected 
area of 148 sq. in., run on cycles 
averaging 10.5 sec. in 275-ton 
Reed-Prentice machines using 
only about 80% of the injection 
pressure capacity. 

During the past 18 months, a 
unique new injection machine de- 
sign! has been conceived, de- 
veloped, and placed in production 
by Mario Maccaferri, president 
and founder of Mastro Plastics. 
The design utilizes the melt 
extraction heating cylinder as a 
preplasticator in a straight-line 
injection system. 

The following article describes 


So ee 


By Albert Spaak 


the design of the new machine, 
analyzes the advantages of such a 
system over conventional injec- 
tion molding machines, and pre- 
sents field data on plastics used. 


How it works 

A diagram of the Mastro 
Straight Line Melt Extractor Pre- 
Plasticator is shown in Fig. 1, 
below. The entire injection unit is 
mounted on a movable table 1, 
in the diagram, and rests on the 
two blocks, 2 and 3, which are 
rigidly fixed to the table. The in- 
jection system itself consists of 
the heated, fixed accumulator in- 
jection cylinder, 4, and the mov- 
able preplasticating cylinder, 5. 
The front end of the preplasticat- 
ing cylinder is designed to act as 
the shooting piston, as indicated 
by designation 6, which forces the 
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FIG. 1: Schematic diagram of Maccaferri melt extractor preplastication 
system. Function of numbered parts is explained in text. Table shifting 
mechanism is not shown. Color indicates material flow. 
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plastic from the accumulator into 
the mold. 

In operation, plastic granules 
fall from the feed hopper, 7, into 
the throat of the preplasticating 
cylinder, 5. A hydraulic stuffing 
piston, 8, moving with short 
strokes, is used to advance the 
granules into the heating chamber 
which is equipped with a Macca- 
ferri type melt extractor, 9. A 
cross-section drawing of the melt 
extractor illustrating its operation 
is shown in Fig. 2, above, and a 
photograph of the actual preplas- 
ticating cylinder with the melt ex- 
tractor disassembled is shown in 
Fig. 3, below. 

After the material has passed 
through the preplasticator, the hot 
melt, under the action of the 
stuffing ram 8, passes through a 
ball-check valve, 10, (shown open) 
in the ram end of the preplasticat- 
ing cylinder (5) to the accumula- 
tor cylinder (4). While the ac- 
cumulator is filling with hot melt, 
the injection nozzle, (11) is shut 
off by the nozzle valve (12) 
(shown open). This valve is held 
closed, as the accumulator fills, by 
the spring (13). Pressure from the 
hot melt being stuffed into the ac- 
cumulator also aids in keeping 
this valve closed. During this fill- 
ing process the movable table, 1, 


FIG, 2: Cross section 
of melt extractor 
torpedo or cylinder 
liner showing how 
pellets are exposed 
to larger area heat- 
ing surfaces. 


is at the right end of its travel in 
Fig. 1. 

As the accumulator is being 
filled the preplasticating cylin- 
der’s ram, 6, backs out of the ac- 
cumulator in accordance with the 
volume of material being packed 
into the forward chamber. 

When the required amount of 
hot melt has been stuffed into the 
accumulator, the stuffing action is 
stopped, and the movable table, 1, 
advances to the left in Fig. 1 
enough to open the nozzle valve 
(12) against the spring action. 
Simultaneously, the preplasticat- 
ing cylinder advances to the left 
in Fig. 1, and its ram develops the 
pressure in the accumulator cyl- 
inder which injects the material 
into the mold. The ball check 
valve, 10, prevents the melt from 
back-flowing. 

After the mold is filled, the 
movable table retracts to the right 
in Fig. 1, closing the nozzle valve 
(12), and cutting off plastic flow 
through the nozzle. The stuffing 
action of the ram (8) is started 
again and the entire sequence is 
then repeated for the next cycle. 

The accumulator does little, if 
any, plasticating. Its chief func- 
tion is to act as a holding chamber 
for the hot, homogeneous melt. 

A significant feature of the pre- 


FIG. 3: Preplasticator cylinder with melt extractor disassembled, show- 
ing construction of the liner and the spreader on the left. Also illus- 
trated are the locations of the heating bands. 


plasticating system is that it can 
be incorporated into existing ma- 
chines with little trouble. All that 
would be required is 1) a minor 
repiping of the hydraulic system 
to operate the stuffing and shoot- 
ing cylinder and table shift and 
2) rewiring to provide the proper 
valve action. 


Melt extractor 
as a plasticizing device 


There are three distinct opera- 
tions in preplasticating systems: 
first, the plastic is melted; next, 
it is transferred to an accumula- 
tor chamber; third, the material is 
injected into the mold. Of para- 
mount importance to the success 
of the system is the efficiency of 
the cylinder in which the preplas- 
tication takes place. 

When melt extractors were first 
introduced, (1), (3)? their per- 
formance varied and became the 
subject of some _ controversy. 
Some applications succeeded while 
others have shown no marked im- 
provement over standard heating 
cylinder designs. Analysis of the 
problems encountered indicates 
that size of the cylinder bore is 
the important factor. If the char- 
acteristic cold granular core in the 
center of the melt extractor be- 
comes excessively large and un- 
yielding, the plasticating capacity 
and through-put fall off because 
of pressure losses. It has been 
found that for cylinder bores 3% 
in. and under, this is not a major 
problem, and plasticating effi- 
ciency is increased using the melt 
extractor design. In fact the 
granular core has an advan- 
tageous venting effect, allowing 
occluded air in feed to escape. 

If bore sizes are increased addi- 
tional heating is needed to de- 
crease the granular core’s resist- 
ance. Development work is being 
done on larger bore cylinders 
using a heated spreader internally 
to reduce the core effect. 

When properly designed and ap- 
plied the melt extractor can be 
made very efficient. A maximum 
plasticating rate is obtained by re- 
peatedly removing the thin layer 
of plasticated melt next to the 
heating cylinder surface. The 
importance of spreading the plas- 
tic into a thin layer is demon- 
strated in Fig. 4, right, which 


‘Numbers in parentheses link to refer- 
ences at end of article, p. 199. 
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compares the amount of time re- 
quired to melt various thicknesses 
of several materials. Curves were 
obtained by measuring the time 
for 1 in. square samples of various 
thicknesses to melt on a hot plate 
under pressure. The melting rate 
decreases rapidly with increasing 
thicknesses because of the low 
thermal conductivity of the vari- 
ous plastic materials. 

Comparative studies at the 
Grace laboratories made on melt 
extractor and conventional cylin- 
ders further substantiate the 
better efficiency of the melt ex- 
tractor. Data on a heating cylin- 
der efficiency using the same ma- 
chine, with and without the ex- 
tractor, is shown in Fig. 5, below, 
for polystyrene. Cylinder effi- 
ciency, E,, is defined as: 


Ts 


To 
E, = xX 100 
o 


T_T Eq. 1 
where T, is average stock temper- 
ature at the nozzle, T, is temper- 
ature of the cylinder wall, and T» 
is the initial temperature of the 
entering plastic. Note that at any 
given production rate the extrac- 
tor was considerably more effi- 
cient. The difference decreases at 
lower rates since retention time 
becomes more than adequate for 
thorough heating even in the con- 
ventional cylinder. 

In addition to measuring cylin- 
der efficiency, thermal or machine 
efficiency E,,, was defined as: 


Heat output, B.t.u. 
m = . X 100 Eq. 2 
Heater input, B.t.u. 


The heat output or heat content 
of the plastic leaving the nozzle 


oO 
oO 


was calculated from heat content’ 
(enthalpy )-temperature curves for 
high-density polyethylene and 
polystyrene. Input was calculated 
from the power input of the elec- 
trical resistance heaters. Results 
of measurements on the two types 
of cylinders and materials are 
shown in Fig. 6, below. Again the 
melt extractor was found superior 
indicating less power or heat in- 
put was required to maintain a 
given plasticating rate, as well as 
to deliver material at a given 
temperature. 

This information is restated in 
Fig. 7, p. 110, which presents it in 
a somewhat different way. For 
example, if a material tempera- 
ture of about 410° F. is desired, 
the conventional cylinder tem- 
perature must run at 500° F. Out- 
put is about 55 lb./hr. of poly- 
styrene. Using the melt extractor, 
a 410° F. stock temperature also 
requires a 500° F. cylinder; how- 
ever, the output has risen to 75 
lb./hr. allowing the machine to 
run on a 37% faster cycle. Re- 
member, however, that total plas- 
ticating capacity is not always the 
limiting factor in the output of a 
machine. The cooling required for 
certain parts and other influences 
on cycle will also help determine 
the maximum rate which can be 
obtained on a given job; which 
rate may not fully utilize the 
plasticating capacity available. 

The above evidence clearly 
shows the higher efficiency of the 
melt extractor compared to the 
*Heat content above a given temperature 
is equal to the specific heat of the mate- 
rial multiplied by the temperature differ- 
ences above the reference temperature. 
This assumes specific heat does not vary 
with temperature. If it does, small incre- 


ments must be summed to obtain an 
accurate estimate of heat content. 
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FIG. 4: Time to melt samples of vary- 
ing thicknesses (on a hot plate under 
pressure) as a function of sample 
thickness. Curves are for polypro- 
pylene, high-density polyethylene 
(HDPE), high impact (HI) polystyrene, 
and low-density polyethylene (LDPE). 


conventional torpedo type cylin- 
der. It also makes a better pre- 
plasticating cylinder. 


Improved homogeneity 


In addition to the better ther- 
mal performance the melt extrac- 
tor has other advantages. When 
operated with short strokes only 
fully plasticated material passes 
through the extractor. As it does 
so, the material is subject to mix- 
ing and shearing action which 
serves to fully homogenize the 
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FIG. 5: Heating cylinder efficiency as a function of pro- 
duction rate; for polystyrene in torpedo type and melt 
extractor cylinders. Heating cylinder efficiency is defined 
by Eq. | shown in the text above. 


FIG. 6: Machine or thermal efficiency of melt 
extractor and torpedo type cylinders as a func- 
tion of production rate for high-density poly- 
ethylene and polystyrene. See Eq. 2, above 
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FIG. 7: Graph showing the cylinder wall tem 
perature required to produce a given stock 
temperature at various plasticating rates using 
polystyrene (Dow 666). Dotted lines refer to 
melt extractor; solid to torpedo type cylinder 


FIG. 9: Photo shows the melt extractor preplasticator mounted on a 
Reed-Prentice Type 300T, 12-0z. machine molding baby bath tubs 
weighing 31 oz. Note that the preplasticator takes up hardly any more 
pace than the conventional hydraulic injection system 





Table I: Molding conditions for 31-oz. baby bath tub on 
converted 12-0z. Reed-Prentice 300T injection machine 





High-density High-impact Low-density 


Material 


polyethylene* Polypropylene” polystyrene® polyethylene* 


Clamp force, tons 300 300 300 300 
Mold temp., °F 130 145 130 120 
Material temp., °F 430 480 410 430 
Peak injection 
pressure, p.s.i 11,000 11,800 12,500 9,400 
Fill rate, cu. in./sec. 18.7 18.7 18.7 18.7 
Pieces/hr 50 45 52 54 
Shot wt., oz 31 28.8 33.3 29.1 


"Grex 60-050C. »*Profax 6511-J Dow 475. “USI Petrothene 208. 





FIG. 8: Cross-section of melt issuing 
from a torpedo type heating cylinder 
showing variations in melt tempera- 
ture correlating with channel and fin 
locations on torpedo 


melt, producing uniform tempera- 
ture and viscosity throughout the 
mass. This is particularly true in 
the preplasticator under discus- 
sion where the material is further 
mixed in passing through the ball 
check valve (10 in Fig. 1) which 
acts somewhat like a _ breaker 
plate. In the torpedo cylinder, 
laminar flow is said to predomi- 
nate, and large variations in tem- 
perature are possible in the mass, 
as is illustrated in Fig. 8, above 
(2). Note how the variations coin- 
cide with the channels and sup- 
porting fins inherent in the tor- 
pedo design. 

In a melt extractor preplastica- 
tor, the existence of these melt 
inhomogeneities is hardly possi- 
ble. Importance of melt uniform- 
ity to part quality is becoming 
widely accepted. Non-uniformity 
can contribute to excessive warp- 
age, erratic shrinkage, poor sur- 
face and appearance, excessive 
internal part stresses, and varia- 
tions in part weight. Once thought 
of for only large parts, preplasti- 
cation has become recognized as 
one of the best ways to deliver 
uniformly plasticated melts, and 
is now being considered for all 
molding jobs. Its popularity is evi- 
denced by the avid interest shown 
in the European reciprocating 
screw machines, and by the sales 
of preplastication (To page 198) 
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Orientation in injection molding 


How gate, cavity dimensions and other process variables can act as controlling factors 


in determining the net orientation in a molded piece 


“She flow properties of thermo- 
plastics are determined to a large 
extent by the tendency of polymer 
molecules to orient while flowing. 
This effect not only causes plas- 
tic viscosity to decrease with in- 
creasing shear stress, but also 
leads to “frozen-in” molecular 
orientation when flowing plastic is 
solidified. In turn, frozen orienta- 
tion determines the anisotropic 
character of plastic parts. This is 
of great practical importance in 
molding and extrusion, where 
flowing thermoplastic material is 
caused to freeze into a desired 
shape. Several studies of the in- 
fluence of orientation on the me- 
chanical properties of extruded 
sheet and of injection moldings, 
particularly of polystyrene, have 
been made. (1, 2, 3, 4, 5). 

This article describes how poly- 
mer flows through a cooled chan- 
nel. The description is consistent 
with the birefringence patterns 
observed on simple injection 
molded polystyrene specimens, 
and the effect of several process 
variables on molding orientation. 
Although only polystyrene was 
used in this work, the conclusions 
will generally hold true for other 
thermoplastics, provided compli- 
cating effects such as crystallinity 
are not predominant. 

The measurement of birefrin- 
gence provides a convenient 
method for determining the degree 
of molecular orientation. When 
examined under plane-polarized 
white light, an injection molded 
specimen exhibits a repeating 
series of colored fringes, each 
color of which indicates a fixed 
amount of molecular orientation. 
The explanation for this phenome- 


*Monsanto Chemical Co., Plastics Div 
Springfield, Mass. 
+Carnegie Institute of Technology, Pitts- 
burgh, Pa. 
tNumbers in parentheses refer to refer- 
ences at end of the article, p. 207. 

This article is based on a pepe re- 
sented at the 15th Annual S. , eet- 
ing, New York, N.Y., Jan. 1959 
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non is that each ray of polarized 
light striking the oriented plastic 
is broken down into two compo- 
nents, one parallel to and the other 
perpendicular to the direction of 
molecular orientation. One com- 
ponent will travel through the 
plastic at a different speed from 


FIG. 1: 


the other; the difference in speeds 
or retardation causes the two com- 
ponents to be out of phase. White 
light is polychromatic, and on dis- 
persion into its component wave- 
lengths, the retardation at any 
point will be just sufficient to 
cancel out a particular wavelength 


Birefringence pattern of an injection molded 


short shot. Orientation increases from wavefront (right) to 
maximum point, then decreases toward gating point (left). 


CAVITY ENTRANCE 
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FIG. 2: Edge view of a cross-section of the 


piece shown in Fig. 1. 
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FIG. 3: Orientation as a function of the distance 
from the center of a molded piece expressed as a 


fraction of the total distance. 
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FIG. 4: Profile of shear 
stress across the thickness 
of the molded piece in the 
absence of relaxation effect 
in an isothermal process 
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FIG. 5: Profile of orienta 
tion across the thickness of 
the molded piece in the ab 
sence of relaxation effects 
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in a non-isothermal process 
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FIG. 6: Profile of net orien 
tation across the thicknes 
f the molded piece show 
ing the combined effect of 
orientation and _ relaxation 
lid line Difference be 
tween lid line and dotted 
ine loss of rientation 


lue to relaxation 


from the spectrum causing the eye 
to see the combination of the re- 
maining colors or the complement 
of the cancelled color. 


Orientation in 
injection molding 

A typical birefringence pattern 
of an injection molded short shot 
is shown in Fig. 1, p. 113. This 
specimen is an end-gated bar 1 
in. wide and 75 mils thick. It will 
be noted that the wavefront of 
this molding shows a zero order 


black indicating no orientation. 
Proceeding along the centerline 
of the bar to the gate, successively 
higher orders of orientation are 
encountered, each order consist- 
ing of the sequence of colors 
yellow-red-green. At a point near 
the gate, orientation is maximum 
and the sequence of colors then 
reverses indicating a negative ori- 
entation gradient over the re- 
mainder of the bar. 

In a longitudinal cross section 
along the centerline of this mold- 
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10% cycles 0.0100 
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the world of industrial development 
ich is a professional industrial- 
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ing, the birefringence pattern is 
similar to that in Fig. 2, p. 113. A 
different birefringence pattern is 
the result. The zero order black 
at the wave front now runs com- 
pletely through the centerline of 
the entire molding. On either side 
of the random central region are 
highly oriented layers or skins. 
By abrading away successive 
layers from the surface of a mold- 
ing and measuring the birefrin- 
gence after each abrasion, the curve 
shown in Fig. 3, p. 113, was ob- 
tained. This plot shows how ori- 
entation varies across the thick- 
ness of a molding and describes 
a typical lateral cross_ section 
through the molding pictured in 
Fig. 2. By combining the patterns 
shown in these three figures, a 
three-dimensional concept of mo- 
lecular orientation can be readily 
obtained on this molded sample. 


Orientation and flow 

How does this birefringence pat- 
tern explain the flow mechanism 
by which hot plastic fills the mold? 
Several points regarding the in- 
terpretation of the birefringence 
pattern should be made. First, it 
is assumed that birefringence in 
the molding is due to molecular 
alignment, rather than valence 
bond distortion or density varia- 
tion. This assumption is reasonable 
since there is little or no change 
in the pattern under ordinary an- 
nealing conditions. Second, it must 
be remembered that the birefrin- 
gence observed in a molding is the 
net result of two opposite effects, 
a) orientation induced by shearing 
forces during flow, and b) subse- 
quent molecular relaxation caused 
by Brownian motion when the 
shear forces are decreased. Super- 
imposed on both these effects is 
the point temperature history of 
the. molding. These factors result 
in a rather complex series of inter- 
related events, the order and na- 
ture of which must be deduced 
from the evidence offered by the 
molding. Based on the birefrin- 
gence patterns, the following 
mechanism for non-isothermal 
plastic flow can be proposed. 

Consider hot polymer flowing 
between two wide parallel plates 
as in a flat bar or plaque mold. 
The cavity walls are maintained at 
a temperature below the melting 
point of the polymer (To page 120) 
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FIG. 9: Effect of cylinder temperature on orienta- 
tion of polystyrene injected through narrow gate. 
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FIG. 11: Effect of cylinder temperature on orientation of injection 
molded polystyrene, comparing several cavity thicknesses 
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AUTOMATION-MINDED HONEYWELL SELECTS 
STOKES TRULY AUTOMATIC INJECTION PRESSES 


As an acknowledged leader in the field of 
automatic control, Honeywell knows automa- 
tion... and knows what automation can do 
to reduce costs and improve the quality of 
many products. That’s why in selecting injec- 
tion molding equipment for the company’s 
own production line, Honeywell wanted all the 
automation it could get. That meant Stokes 
701 and 703 Truly Automatic Injection 
Molding Machines. 


Honeywell likes the way these Stokes auto- 
matic presses operate . . . molding, degating, 
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ished pieces in bulk. 
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Honeywell has found 

valuable these exclu- 

sive features of the 

Stokes 701 and 703 

machines: « Positive 

nozzle shut-off and full 

pressure pre-packing Stokes 2-ounce 701 Automatic 
of injection cylinder Injection Molding Machine 
permit shorter production cycles + Unique 
“torpedo” design permits fast, thorough 
purging * Automatic ejection, stripping, and 
sorting save substantially on labor costs. 


Discover for yourself what Honeywell and 
other leading manufacturers have found to be 
the many cost and quality advantages of truly 
automatic injection molding machines. Write 
for Bulletin 203 which gives complete details 
on the Stokes Models 701 and 703. Be sure to 
ask for a Stokes production analysis on your 
particular 

application 

require- 

ments. 
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FIG. 12: Effect of injection molding cylinder temperature on orientation 
of polystyrene in two-cavity, four-gated mold 
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causing that portion of the plastic 
in contact with the cold walls to 
freeze. The pressure causing 
flow is highest at the cavity en- 
trance and decreases to zero at 
the wavefront. Since the shearing 
stress causing orientation at any 
point is directly proportional to 
this pressure gradient, it follows 
that orientation at any distance 
from the cavity wall will also de- 
crease from a maximum at a point 
near channel entrance to zero at 
the wavefront. Now, as the plastic 
velocity at the cavity wall is zero, 
there must be radial flow at the 
wave front away from the center 
to the wall in order to fill the mold 
cavity. This results in part of the 
unoriented front being deposited 
against the wall and freezing be- 
fore it can be subjected to large 
shearing forces. As this material 
was unoriented before it touched 
the cavity wall and froze imme- 
diately upon contact, there will be 
very little orientation in the sur- 
face laver of the flowing polymer. 
The next layer away from the 
frozen surface cools more slowly 
and has more opportunity to be 
sheared, after deposition between 
the stationary layer at the cavity 
wall and the melt moving through 
the center, therefore, causing ori- 
entation to increase with distance 
from the surface. 

The variation of shear stress 
across the channel is considered 
next. If the cavity and the melt are 
at the same temperature (iso- 
thermal process), shear stress is at 
a maximum at the cavity walls 
and zero in the center, and it is 
a linear function of distance from 
the wall (Fig. 4, p. 114). In the 
non-isothermal case, where the 
cavity is cold and the melt tem- 
perature is decreasing, it is ques- 
tionable how the shear stress 
varies across the channel, particu- 
larly in the frozen skin next to the 
wall. However, in the region be- 
tween the frozen layers and the 
moving center, it is probable that 
the usual shear stress-distance 
cross section profile will be ex- 
hibited. This means that orienta- 
tion will tend to vary in the same 
way wherever the plastic is still 
fluid. This is directly opposed to 
the wavefront deposition phe- 
nomenon described above, which 
causes the surface to be relatively 
unoriented. The result of these 


MODERN PLASTICS 





competing processes is that orien- 
tation must pass through a maxi- 
mum somewhere between the sur- 
face and the center as shown in 
Fig. 5, p. 114. 

Before this description of non- 
isothermal plastic flow can be con- 
sidered complete, several other 
factors must be discussed. Among 
the most important of these is the 
thickness of the frozen skin along 
the direction of flow. 

The “frozen skin” idea is not 
exact, since the polymer viscosity 
varies continuously from a very ; 
large value at the cold wall to a 1 
much smaller value at the hot fluid 
center. However, the inner surface DIE TEMPERATURE, °F. 
of the “skin” might conveniently FIG. 15: Effect of injection molding die tem- 
be defined as the plane at which perature on orientation of polystyrene. 
the viscosity has some value suffi- , 
ciently great so that the velocity 
of the melt in this plane, caused 
by a shear stress of the same 
magnitude as occurs in the flow 
system, would be negligibly small. 

Obviously, skin thickness is the 
product of skin’s rate of growth 
and the time it has had to grow. 
At the wavefront, growth time is 
zero and the skin has not yet 
formed. At the channel entrance, 
growth time will be greatest but 
growth rate will be least, as new, 
hot material is constantly being 
supplied to the channel at this 
point. This means that the skin 
thickness must go through a maxi- 
mum somewhere between the 
wavefront and the channel en- 


uo 
Mm 


aww oo 
> Dm @®@ O 
1 


CYLINDER TEMP (T,) = 350°F 
INJECTION PRESSURE (P;) = 900 PS.I. 


An x 10% 
> uw 
ao oO 
| T 


> 
a 


0.075" THICK BAR AND 
WIDE FAN GATE 


+ 
eS 


> + 
Oo nw 


} 





J J J | } i | l i ] 1 | — a So 


. 3 
50 70 90 #0 430 450 470 190 





i 
+ 


oO 
oO 


MAXIMUM BIREFRINGENCE VALUE (ORIENTATION), 


™Nm mr 
ny + 
T 


rm 
oO 





RAM PRESSURE 900 PS.I 
DIE TEMPERATURE 80 °F. 


An x 104 


on 2 @ ON 2 2 2 


0.075" THICK BAR AND 
NARROW FAN GATE 





J i 1 | 1 1 1 ] | | 1 1 1 - 
0412 3 4 5 6 7 8 9 40 44 12 13 14 15 16 17 18 
trance as is shown by the area of RAM FORWARD TIME, SEC. 
maximum birefringence in Fig. 1. FIG. 16: Effect of injection molding ram forward time 

In an actual injection molding on orientation of polystyrene. Die temperature 80° F. 
die, plastic flow cannot proceed in- 


definitely. One of two events must 
take place. Either the polymer fills 
the cavity or the forces filling the 
mold are withdrawn. In the latter 
case, one of several factors might 
be responsible for ending flow. The 
iniection ram might be retracted 
prematurely, removing the pres- 
sure on the material in the die. Or 
the frozen “skins” from the op- 
posing surfaces of the flowing 
plastic might grow so thick that 
they touch and completely seal off 
the balance of the die cavity. When 
either of these events occurs, 
shearing forces causing orientation 
quickly drop to zero and the 
Brownian motion causes formerly 
oriented molecules to randomize 
or relax. The speed of relaxation at 
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FIG. 17: Effect of injection molding ram forward time 
any point in the molding is a on orientation of polystyrene. Die temperature 130° F. 
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FIG. 18: Comparison of the influence of gate size on the effect of injec- 
tion molding ram forward time on orientation of polystyrene. 


function of temperature at that 
point in the plastic. Therefore, the 
hotter material along the center- 
line of the channel will relax most 
and completely erase all orienta- 
tion. The net amount of orientation 
left is pictured in Fig. 6, p. 114, 
where the difference in birefrin- 
gence between the dotted and solid 
lines represents the orientation 
lost to relaxation and reflects the 
temperature profile of the plastic 
when shear forces become zero. 

Examination of the birefrin- 
gence patterns of Figs. 1, 2, and 3 
shows that the foregoing exposi- 
tion is satisfactory at least in a 
qualitative sense. Using this analy- 
sis, the effect of process variables 
on the degree and pattern of ori- 
entation of moldings can be reason- 
ably predicted as shown by the 
following results. 


Molding variables 
and orientation 


Using a special, adjustable die 
in a conventional 3-oz. injection 
molding press, the influence of 
molding variables on orientation 
was studied. In order to express 
the amount of orientation in a 
molding by a single number, it 
was decided to choose the birefrin- 
gence maximum as shown on the 
widthwise view of the molding in 
Fig. 1. The method used for meas- 
uring the birefringence is de- 
scribed on p. 207. The die arrange- 
ments for the various experiments 
are shown in Fig. 7A and B, p. 114. 

Considerable care was taken to 
achieve equilibrium molding con- 
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ditions in all the experiments—at 
least two hours being required per 
condition. Equilibrium conditions 
for short shots were checked by 
measuring the length (X,) of the 
shot. When three successive aver- 
ages of 10 shots differed by no 
more than 0.1 cm., conditions were 
considered to be at equilibrium. 
For full shots, birefringence ob- 
servations of each shot plus the 
data on the short shots provided 
satisfactory equilibrium checks. 


Cylinder temperature 


Noting that the observed ori- 
entation (birefringence) is the 
initial orientation of the molding 
and relaxation after the shear 
stress has dropped to zero, one 
would predict that orientation de- 
creases as the molding tempera- 
ture increases, reasoning that with 
all else equal, increasing the stock 
temperature increases relaxation 
thus decreasing the net amount of 
orientation. The results in Fig. 8, 
p. 114, bear this out at two differ- 
ent ram pressures, and die tem- 
peratures. Data in Fig. 9, p. 117, 
however, show just the opposite 
effect with increasing width cyl- 
inder temperature. The answer to 
this anomaly lies in the die lay- 
out that was used. The first set of 
data (Fig. 8) was obtained using a 
120-mil gate and a 75-mil bar, all 
other molding conditions being the 
same. Using a large gate, sealing 
occurred in the bar rather than in 
the gate. It occurred at the point 
where the birefringence was a 
maximum. Relaxation in the bar 


was minimized, resulting in a 
higher overall level of orientation 
(Fig. 10, p. 117). Increasing cylin- 
der temperature increased relaxa- 
tion after the ram was with- 
drawn giving the curve shown. 

In the second case, sealing oc- 
curred early, in the gate, allowing 
the entire bar to relax consider- 
ably after sealing, resulting in a 
generally lower level of orienta- 
tion. However, the time of gate 
sealing will depend directly on the 
stock temperature. Higher tem- 
perature allows flow in the cavity 
to continue longer before sealing 
occurs. During flow time, the skin 
on the bar is increasing in thick- 
ness so that the longer the gate 
sealing is delayed, the higher the 
birefringence. Of course, this is 
partially cancelled out by subse- 
quent relaxation after sealing so 
that A, vs. T. curve is not steep. 

The effect of cylinder tempera- 
ture on orientation was investi- 
gated for several cavity thick- 
nesses as shown in Fig. 11, p. 117. 
The 75-mil bar preceded by a 
120-mil gate results in cavity seal- 
ing and the relationship discussed 
above. When this larger gate was 
followed by a thicker cavity, i.e., 
150 mils and 300 mils, sealing also 
took place in the gate resulting in 
the increasing orientation-tem- 
perature relationship discussed 
above. It will be noted that after 
the cavity is filled (to the right of 
A and B in Fig. 12, p. 120), ori- 
entation decreases with tempera- 
ture. In this case, gate sealing did 
not occur until late in the molding 
cycle after flow had stopped and 
some relaxation had already taken 
place in the cavity. As the amount 
of relaxation increases with cyl- 
inder temperature, orientation be- 
gins to fall off with increasing 
cylinder temperature. 

The application of these same 
principles can be shown also in the 
more complicated four-gated, two- 
cavity mold (see Figs. 7 and 12). 
As is to be expected, the 75-mil 
bar is considerably more oriented 
than the 150-mil bar molded at 
the same time. However, there is 
a difference between these curves 
and the single cavity results dis- 
cussed above. In this case orienta- 
tion increases with temperature on 
both the 75-mil and 150-mil bars 
preceded by the 120-mil gate. The 
75-mil bar behaves differently 
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You'll like what it does to production 


It’s just plain common sense—when your down-time decreases 
your production is bound to increase. Down-time can’t be 
eliminated, but R. D. Wood Presses hold it to a minimum. 
The sound design, choice materials and careful craftsmanship 
that go into a Wood Press produce a superior product —-a 
dependable, smooth-working press that can’t help but increase 
production records. Write for our catalog and engineering 


information—no obligation. 
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here because the flow in this cav- 
ity is variously influenced by si- 
multaneous parallel flow in the 
150-mil bar. A study of the orig- 
inal data revealed that at 400° F. 
and 800 p.s.i. ram pressure, flow in 
the 75-mil bar has practically 
stopped within 3 sec., whereas 
significant flow continued for at 
least 15 sec. in the 150-mil bar. It 
seems reasonable that plastic flow 
in the thicker bar continues longer 
than in the thinner bar over the 
entire temperature range covered 
in Fig. 12 up to 425° F., where flow 
is prematurely halted by the end 
of the cavity. Of particular interest 
is the large increase in 75-mil bar 
orientation at this temperature. A 
likely explanation is that the 150- 
mil bar filled out before the thin- 
ner bar had sealed off, and re- 
sulted in a sudden diversion of all 
the press pumping capacity to the 
75-mil bar (or more precisely, an 
increase of pressure at the bar 
inlet). The increase of 75-mil bar 
orientation with temperature up to 
425° F. probably stems from this 
same sequence of events in a mod- 
ified form. That is, the balance of 
pumping capacity between the two 
bars varies with time in such a 
way that increasing cylinder tem- 
perature tends to shift the balance 
to a thinner bar. This effect more 
than compensates for increased 
relaxation at higher temperatures. 


Ram pressure 


As would be expected, orienta- 
tion increases with ram pressure 
(Fig. 13, p. 120 and Fig. 14, p. 120) 
except in those cases where fillout 
occurs (at 900 and 1000 p.s.i. on 
the 150-mil bar in Fig. 14). Then 
the effect of ram pressure is less 
obvious and depends on other fac- 
tors. For example, compare the 
orientation of the 150-mil bar at 
900 and 800 p.s.i. in Fig. 14. The 
lower pressure bar is short and has 
higher orientation than the other 
bar which is full. The most prob- 
able reason for this is that filling 
the 900 p.s.i. bar allowed the gate 
to seal more rapidly, thus allowing 
more relaxation than was possible 
on the short shot. The speed with 
which the gate can seal decreases 
as the velocity of the fluid passing 
through the gate increases. (It has 
thought that there might 
a critical velocity beyond 
which the gate might never seal.) 


been 


exist 
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In any case when the plastic wave 
front encounters the end of the 
cavity, the velocity in the gate 
suddenly drops to nearly zero, at 
which time the rate of skin growth 
in the gate accelerates enor- 
mously, rapidly seals the gate, and 
closes off the cavity from further 
pressure transfer. Shearing forces 
in the cavity disappear and permit 
relaxation of the hot plastic. 
Additional increase in ram pres- 
sure after the minimum molding 
pressure has been reached can 
effect orientation of the molding 
in both of the ways discussed 
above. That is, an increase in ram 
pressure increases shear stress 
which in turn causes higher ori- 
entation. In some cases, where the 











1 1 


die rather than the press is con- 
trolling, (6), additional pressure 
causes the cavity to fill more rap- 
idly, allows the gate to seal sooner 
when the stock in the cavity is 
hotter, thus permitting more re- 
laxation. The net result of these 
two compensating phenomena de- 
pends upon the particular molding 
conditions used. In the case illus- 
trated in Fig. 14, initial stress and 
relaxation effects must be nearly 
equal as orientation in this region 
appears to be essentially inde- 
pendent of ram pressure. 


Die temperature 

Effect of die temperature on ori- 
entation isshown for thesingle-cav- 
ity, Fig. 15, p. 121. (To page 205) 


CYLINDER TEMPERATURE 400 °F. 
DIE TEMPERATURE 80 °F 
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FIG. 19: Effect of injection molding ram forward time on orientation 
of polystyrene in two-cavity, four-gated mold. 
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MAXIMUM BIREFRINGENCE VALUE (ORIENTATION), 


RAM PRESSURE 900 PS.I 
DIE TEMPERATURE 80 °F 


ALL BARS PRECEDED BY 
WIDE FAN GATE 
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FIG. 20: Effect of cavity thickness on orienta- 
tion of injection molded polystyrene. 
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Here's the new film 


made of MARLEX 
tailored resin 101 


- Poke it, pull it, try to tear it! It’s really tough. This film, made of 
MARLEX high density resin, is only 5 mils thick. Yet, compared to low 
density poly, it has 38% more tensile strength . . . 24 times the burst 
strength . . . is a better moisture barrier. 


& Versatile performance! Evaluate this new film for such applications 
as bulk packaging bags, heavy-duty wrapping, industrial tarps, 
agricultural film, and construction vapor barriers! You will find TR-101 
film offers better performance at less cost. 


cy Costs less to make, ship, use! For example, 50- and 80-pound bulk 


packaging bags made from MARLEX TR-101 blown tubing have 
of low density polyethylene. Because less resin is used to make them, 
they are lighter . . . cost less to make, ship, and use. Either translucent 
or pigmented, the superior body and surface of TR-101 assures easier 
handling and—as is apparent from this advertisement—provides an 
excellent printing surface. 


a Outstanding advantages! For example, film of MARLEX TR-101 
resin withstands hot storage at 140°F and cold storage below zero F 
. « « never rots, discolors or mildews, and bacteria can not attack it. 
For complete details and technical data on MARLEX TR-101 resins, 
contact the nearest office listed below. 


* MARLEX is a trademark for Phillips family of olefin polymers 


PHILLIPS CHEMICAL COMPANY, Bartiesvilic, Oklahoma 
A subsidiary of Phillips Petroleum Compony 


PLASTICS DIVISION OFFICES: New England, 322 Waterman Ave., East Providence 14, R. |, 

GEneva 4-7600 « New York, 80 Broadway, Suite 4300, N. Y. 5, N. Y., Digby 4-3480 » Akron, ' 
318 Water St., Akron 8, Ohio, FRanklin 6-4126 ¢ Chicago, 11! S. York St., Emburst, il. Terrace 

4-6600 « Western, 317 N. Lake Ave., Pasadena, Calif., MUrray 1-6997 « Southern, 6010 MARLEX 
Sherry Lane, Dallas 25, Texas, EMerson 8-1358 * EXPORT: PHILLIPS PETROLEUM INTERNATIONAL 

corp., P. ©. Box 7239, Paname City, Panama; Sumatrastrosse 27, Zurich 6, Switzerland. 








Fiow to extrude plastisols 


Pump feeding of plastisols overcomes surging and low rates 


with fast gel formulations 


TE trusten coating of cloth, pa- 
per, and other substrates with 
plastisols can have several im- 
portant advantages over conven- 
tional spread coating methods: 
1) Wider formulation latitudes 
are possible with plastisol extru- 
sion coating because plastisol 
rheology is not a limiting factor 
with this process as it is with 
conventional coating methods; 2) 
Total energy requirements (pow- 
er plus heat) for extrusion of 
plastisols are considerably less 
than that required for oven fu- 
sion methods. 

In view of these very real ad- 
vantages, the fact that plastisol 
extrusion is not widely used sug- 
gests that problems exist. 

A plastisol, basically, is a dis- 
persion of vinyl resin in plasti- 
cizer. Heated to the fusion tem- 
perature (usually about 350° 
F.) the dispersion rapidly be- 
comes a homogenous liquid; al- 
lowed to cool, it solidifies. But 
this is only part of the story. In 


*Development Department, Union Car- 
bide Plastics Co., Div. of Union Carbide 
Corp., Bound Brook, N. J. 





Table I: Plastisol formuletions 
that were studied* 





Plastisol A—Fast-gelling 
Bakelite vinyl resin QYNV 100 
Flexol plasticizer DOP 50 
Mark LL (Argus Chemical Co.) 3 
Bakelite Epoxy Resin 
ERL-2774 


Plastisol B—Slow-gelling 
Bakelite vinyl resin QYNV 100 
Flexol plasticizer DOP 25 
Paraplex G-50 (Rohm & 

Haas Co.) 25 
Mark LL 3 
Bakelite Epoxy Resin 

ERL-2774 2 


‘The plastisols were prepared by blend- 
ing the ingredients with a Hobart mixer. 
The resin was first dispersed in 90% of 
the plasticizer. The —_s plasticizer 
and stabilizers were added after the ini- 
tial mix became smooth and fluid. 
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H. Brower’ and B. H. Maddock" 


FIG. 1: Extrusion test equipment showing placement of 


extrusion pressure gages on the barrel. 


practice, as temperature goes up, 
the particles of vinyl absorb plas- 
ticizer, and form a gel before 
reaching fusion temperature. The 
rate of gel formation depends 
upon the system temperature and 
formulation. When the plastisol is 
heated rapidly, the gel forms and 
disappears quicker than when 
heated slowly. Monomeric plas- 
ticizers, such as dioctyl phthalate 
(DOP), have faster gel rates than 
the polymeric types. 

Because of this complex be- 
havior pattern, a plastisol per- 
forms very differently from solid 
vinyl compounds as it moves 
through the extruder. Surging 
and low extrusion rates often oc- 
cur due to gel formation. 

While these disadvantages ap- 
peared to outweigh the advan- 
tages of plastisol extrusion, the 
latter were too important to be 
ignored and a study of the proc- 
ess was undertaken. 


Test procedures 

Extrusion tests were made on 
an extruder with a screw diam- 
eter of 2.5 in. and a L/D ratio of 


22:1. An ordinary metering type 
screw with a channel depth of 
0.094 in. in a 4-turn metering sec- 
tion, and a compression ratio of 
4.5:1 was used for the tests. Screw 
speed was held at 40 r.p.m. during 
all runs. The screw was removed 
after each test for visual exami- 
nation of the material in the chan- 
nel. The extruder was also 
equipped with gages to measure 
pressures along the barrel. For 
this equipment, see Fig. 1, above. 

Two types of plastisols were 
studied—a fast-gelling type for- 
mulated with DOP plasticizer 
(Plastisol A), and a slow-gelling 
type (Plastisol B) in which part 
of the monomeric plasticizer was 
replaced with a polymeric com- 
ponent (see Table I, at left). 
Quantities of both types were 
also processed into pellet form 
for comparative tests. In Fig. 2, 
p. 128, the typical performance of 
these compounds (including Plas- 
tisol A at two pressures) is given 
along with photos of the screw 
after each run. 

Under all test conditions, the 
extrusion of Plastisol A was char- 
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FIG. 2: Extruder screws 


with solidified material in the channels illus- 


trating the results obtained with the two different formulations using 


liquid and compounded pellet feeds. 


acterized by low, unstable rates. 
Examination of the screw in each 
completely filled 
rear flights and partly filled for- 
ward flights. The material in the 
rear flights was plastisol that had 
reached the gel stage and formed 
a block that resisted further for- 
ward flow of the plastisol through 
the extruder. 

Quite different results were 
obtained with Plastisol B, and 
with pellets prepared from both 
types of plastisols. 
rates were high and uniform 
Screws when removed for exam- 
ination were completely filled 

To further develop an under- 


case showed 


Extrusion 


FIG. 3: Gel rate curves fora 
fast (Plastisol A) and slow 
Plastisol B) gelling formu 
lation. Increase in torque is 
indicative of gelation. 
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standing of the basic differences 
in the performance of both fast- 
and slow-gelling plastisols, the 
relative rates of gelation were 
measured using a Brabender 
Plastograph. In this equipment, 
the energy consumed, in terms 
of the torque developed in mixing 
a material, is plotted vs. time. The 
time needed to reach maximum 


FIG. 4: Feed throat of 
the experimental  ex- 
truder showing the pump 
feeding system 
center) and 
feed port 


(lower 
modified 


PLASTISOL A 
Pressure: 350 p.s.i. 
Rate: 17.6 Ib./hr. 


PLASTISOL A 
Pressure: 3500 p.s.i. 
Rate: surging badly 


PLASTISOL B 
Pressure: 4300 p.s.i. 
Rate: 55.4 Ib./hr. 


PLASTISOL B 
Pellets; pressure: 
4000 p.s.i. 

Rate: 54.2 Ib./hr. 


torque is a measure of gel rate. 
Tests were performed by placing 
weighed amounts of plastisol in 
the cup of the Plastograph. The 
mixing chamber temperature was 
controlled at 375° F. 

Gel rate curves for Plastisol A 
and B are shown in Fig. 3, left. 
The two curves provide the so- 
lution to the difference in extru- 
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Du Pont ‘“‘Monastral’’ Blue G BT-297-D offers 


excellent heat resistance...remains stable during processing 


This high-strength CPC pigment retains color throughout injection molding or extrusion, 


despite high temperatures encountered. ‘‘Monastral’’ Blue G BT-297-D also offers excellent 
resistance to migration, crocking and chemicals . . . assures top performance in all your plastic 


products. Ask your Du Pont Pigments Salesman about ‘‘Monastral’’ 


Blue G BT-297-D, or write: Du Pont Company, Pigments De- GU POND 
partment, Wilmington 98, Delaware. 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 
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masters 


WESTCHESTER 


PLASTICS 


in the field of 


COLO 


ROSPIGLIOSI CUP BY CELLINI 
One of the great craftsman of the world, 
Benvenuto Cellini (1500 — 1571) was a 
metal worker, sculptor and artist. Many 
of his masterpieces can be seen in muse- 
ums... where they still dazzle viewers 
with their exquisite splendor. 


The beauty and perfection of a Cellini cup is immediately apparent... but in 
color formulating, fine craftsmanship is revealed only during and after the 
molding, extruding or forming operations. In addition to resisting migration, 
Westchester thermoplastic colors must satisfy severe standards of machine 
performance... such as excellent flow, uniform melting and stability under 
high heats. Established over the 14 years that we have been servicing the 
thermoplastics industry, these standards have guided the formulation of more 
than4000different commercially used color \=*= 


concentrates and pre-mixed color blends! », APPROVED FOR FOOD, DRUG 


ll AND COSMETIC PACKAGING 


7 sy ; . . A new series of FDA certified 
Write now for detailed information on WESTCHESTER colere te now 


any color problem involving linear and ||} available. These colors are supplied 


. sy with a registration number, attesting 
conventional polyethylenes, polypropy- *: FDA approval of the pigments. 
lenes, and other thermoplastics. =e SSS: 


"WESTCHESTER PLASTICS, Inc. 





326 WAVERLY AVENUE, MAMARONECK, N. Y. @ OWens 8-7410 


Custom Compounders of Polyethylene Molding Powder and other Thermoplastic Materials 
Manufacturer and Developers of Unicolor and Formacolor *Pliothene, Formacolor, Unicolor® 1.M. Reg. U.S. Pat. Off. 
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Pressure, RSL 





Barrel position 


FIG. 5: Profiles of pressures 
along the extruder barrel. 
Curves A: and As were run 
maintaining a low pressure 
at P; with hopper and pump 
feeds respectively. Curves Ae 
and A, were run with a high 
pressure at P;; hopper and 
pump feeds respectively. All 
runs with Plastisol A. 


sion behavior. Plastisol A gelled 
almost instantly relative to Plas- 
tisol B. 

The gel rate curves correlate 
with the behavior of these plas- 
tisols in the extruder. As it pro- 
ceeds along the heated barrel, 
Plastisol A absorbs enough heat 
to bégin gelling. Almost at once 
a slug of very stiff gel blocks the 
screw channel. As the block forms 
in the rear of the extruder, ac- 
tion may become erratic since the 
screw can transmit little forward 
force through the liquid phase oi 
the plastisol to the gel phase. In- 


———SSSS ee 


FIG. 6: Screw is shown immediately after a pump feed run 
on Plastisol A. Screw speed was 40 r.p.m.; pressure, 450 


p.s.i.; extrusion rate, 81 Ib./hr. 


stead, the liquid flows around the 
threads of the screw. The net 
result is simply that a screw is a 
very inefficient device for trans- 
mitting pressure through a low- 
viscosity liquid. 

Plastisol B extrudes smoothly 
because of its relatively slow gel 
rate. The gel slowly stiffens as it 
passes down the extruder barrel. 
At any point, the stiffness of the 
gel is only slightly greater than 
that of the material just back of 
that point. Thus the screw can 
transmit, smoothly and continu- 
ously, pressure in a forward di- 
rection. Extrusion rate, therefore, 
is high and uniform. 


Pump feed for 
fast-gel plastisols 

To extrude fast-gelling types of 
plastisols, a positive means of ap- 
plying pressure on the liquid at 
the rear end of the screw was 


Pellets from Plastisol B 


Plastisol B 


+ + 


Area under curves 
is related to work 


2 3 
Time, min 
FIG, 7: Graph compares the 
energy required to extrude 
pellets and plastisol feeds 


prepared according to For- 
mulation B, Table |, p. 127 


needed. Pump-feeding was found 
to be the best method. The extru- 
der hopper, through which both 
plastisol and pellets had been fed, 
was removed and replaced with a 
fitting connected (To page 208) 





Table Il: Summary of extrusion test run conditions 





Formulation 
Extruder temp., °C* 
Zone No. 1° 
Zone No. 2 
Zone No. 3 
Zone No. 4 
Zone No.5 
Head and die temp., °C. 
Screw cooling, rear only 
Water temp. in, °C. 
Water temp. out, °C. 
Rate, gal./min. 
Screw speed, r.p.m 
Delivery rate, lb./hr. 
Stock temp., °C. 
Pressure at die, p.s.i. 


Mechanical work 


hp.-hr./Ib. 


"Indicated on controller. "Rear. ‘Surging badly; delivery rate and work not calculated. 


Hopper-fed 


Plastisol feed 
A B 


100 


190 


18 20 

30 32 

0.3 

40 40 
55.4 

199 206 
350 4 4300 
0.0139 0.0443 


Pump-fed 


Pellet feed plastisol 


A B A 


200 
200 
200 
150 
150 
175 


18 
35 
0.3 
40 


204 
500 


0.051 
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plane was molded 
a Ana, California. 


TMD-2121, flame resistant modification 

of TMD-2100, was specified for the motor 
housing of the Shetland Floor Washing 
Vacuum Cleaner. Molded by Produx Co., 
Inc., Shrewsbury, Mass. for The Shetland 9 
Home Care Institute, Shetland Industrials 
Park, Salem, Mass. 








DOLLAR FOR DOLLAR, 


THIS NEW STYRENE 
IS STRONGEST... 


oe No other extra-high-impact styrene equals the new BAKELITE 
Brand compound TMD-2100. 

It has better impact strength, elongation, and flex life. And these 
properties are maintained to an outstanding degree over the 
wide temperature range from —40 deg. C. to 60 deg. C. Compare 
that with any other extra-high-impact styrene. 

On top of all this, TMD-2100 has the molding characteristics of lower 
impact styrenes. The extrusion grade produces excellent results in 
forming sheets for deep draw parts. If you need a flame-retardant 
material, there’s a TMD-2100 type compound with that advantage, too. 

Look at the examples shown here. For more than a year now, 
BAKELITE Brand extra-high-impact styrene TMD-2100 has been used 
to make durable, good-looking products like these. Try it yourself. 

For detailed information, write Dept. EG-87, Union Carbide 
Plastics Company, Division of Union Carbide Corporation, 
270 Park Avenue, New York 17, N. Y. In Canada, Union Carbide 


Canada Limited, Toronto 12. 





Property Highlights of BAKELITE TMD-2100 


All properties determined by ASTM methods 
on ¥-inch specimens cut from injection 
molded plaques. 

Typical Property Values 


—40°C 23°C 60°C 
Tensile strength U | j N 


Ib./sq. in 4800 2100 


Elongation in Tension, °% 22 ‘ 38 CAR Bi D E 


Mod. Elast. in Tens., 

Ib./sq. in 302,000 245,000 200,000 
Flexural Yield, 

Ib./sq. in 13,250 6,300 3,700 
Mod. Elast. in Flex., 


ib./sq. in 360.000 290,000 195,000 “Bakelite” and “Union Carbide” are 
registered trademarks of 
'zod Impact Str. 


Union Carbide Corporation. 
ft-lb./in. notch 1.4 6.3 9.0 














/ 


1 FTUre Piero Vad, fel & 


Vinyl’s Widest Line of Resins 


New Mats Combine Beauty with Durability 


Recently, Yates Plastic Sales* of Erie, Pa., joined the list of 
companies who have combined imagination with Nauga- 
tuck’s MARVINOL" vinyl resins to give old products a new twist. 


The doormats of MARVINOL are attractive, economical to 
produce, almost indestructible. 


Whether used for commercial buildings or private homes, 
these mats withstand the toughest abrasion that scraping 
feet can give. Severe outdoor conditions can't damage 
these mats. MARVINOL won't rust, rot, be corroded by ozone 
or other chemicals. 


*Protected by Pot. No. 2,919,458 


What's more, these mats stay flexible and non-brittle in 
sub-zero weather, retain their strength in summer heat. The 
easy-to-extrude MARVINOL resins also have a built-in resili- 
ency that lasts the life of the product. 


Mats made of MARVINOL, are attractive, come in a variety of 
colors and designs. Their construction makes them easy to 
keep clean—just a quick hosing restores original beauty. 

If the properties of MARVINOL, the widest line of vinyls in the 


industry, spark your imagination, see your Naugatuck 
representative or write: 


United States Rubber 


Naugatuck Chemical Division 


DEPT. A ELM STREET 
NAUGATUCK, CONNECTICUT 





KRALASTIC 


RUBBER-RESINS @® MARVINOL VINYLS © VIBRIN POLYESTERS 


Akron - Boston - Chicago - Gastonia - Los Angeles - Memphis - New York - Philadelphia - CANADA: Naugatuck Chemicals - Elmira, Ont. - Cable: Rubexport, N.Y. 
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MATERIALS ° PROPERTIES ° TESTING METHODS AND INSTRUMENTATION STANDARDS CHEMISTRY 


The ABMA reinforced plastics 
ablation program 


By W. R. Lucas’ and J. E. Kingsbury’ 





The place of reinforced plastics for applications in hyperthermal environments 
is established. It has been found, however, that no single system is applicable 
generally inasmuch as ablation rate is controlled by the environment as well 
as by the materials and manufacturing techniques. Further, ablation rate 
is not the only important property of nose cone insulation material. Sur- 
face conditions during re-entry, mechanical and electrical properties of the 
material, and manufacturing feasibility are important considerations. Since 
the efficiency of reinforced plastic ablation systems increases with increasing 
heating rate, there is no practical upper limit to the thermal environment for 
which these plastics might be applicable. 





tT study. of materials for hy- 
perthermal applications began at 
Redstone Arsenal with the es- 
tablishment of the missile activity 
at this location. The original im- 
petus was the need for a domestic 
graphite equivalent to the Ger- 
man grade used for jet vanes on 
the V-2 missile. A satisfactory 
grade was discovered; however, 
the quality control of this graph- 
ite for the jet vane application 
was so poor that less than 25% of 
the average lot was acceptable. 

In an attempt during 1953-1954 
to replace graphite as the jet vane 
material, a vane made from a 
commercial __fibrous-glass-rein- 
forced melamine resin was tested 
in the Redstone rocket motor. In 
this test, the surface of the jet 
vane eroded, and there was de- 
lamination in areas where the lay- 
ers of the laminate were oriented 
parallel to the surface (Fig. 1, 
right). However, at a distance of 
4 in. or less beneath the surface, 
*Reg. U. S. Pat. Off 


‘Army Ballistic Missile Agency, Redstone 
Arsenal, Ala. 
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the material appeared to be en- 
tirely unaffected, and thermo- 
couples at this location gave no 
evidence of heating. A cross sec- 
tion of that material (Fig. 2, p. 
136), made at the time of the test, 
demonstrates what we now refer 
to as the ablation front. 

That a material designed for 
use at temperatures _ slightly 
above ambient could withstand 
the rocket exhaust (gas tempera- 
ture 4500° F.) for several seconds 
with such limited damage was a 
surprise to those conducting the 
test. Although this material was 
never utilized as the jet vane ma- 
terial for the Redstone missile, 
this experience provided the start - 
ing point for the study of ablating 
types of nose cone insulation. 


Protective techniques 


At the outset of the Jupiter 
program, consideration of a wide 
number of nose cone protection 
techniques was already under 
way. Among these techniques 
were: 1) transpiration cooling, 


2) ceramic insulators, 3) heat sink, 
and 4) ablation. 

Transpiration cooling. This 
technique involves the utilization 
of the heat of evaporation of a 
material which is forced through 
porous walls to the surface of the 
nose cone. Although the tech- 
nique works, it was not consid- 
ered suitable for IRBM nose 
cone protection since its imple- 
mentation would require a com- 
plicated piping system. 

Ceramic insulators. The use of 
a ceramic skin results in a very 


FIG. 1: Reinforced plastics jet 
vane before and after test. 





FIG. 2: Cross-sections of re 


inforced plastic jet vane 


after test was completed. 


high surface temperature with a 
high thermal gradient and keeps 
the heat flow into the nose low. 
This approach is very promising 
from a weight standpoint. From a 
practical view, however, ceramic 
skins suffer from a lack of resist- 
ance to thermal shock; that is, the 
high thermal gradient across the 
material results in the mechanical 
failure of the insulation. Figure 3, 
above, demonstrates what usually 
occurred in early tests with cera- 
mic nose cones. Continued work, 
however, has provided improved 
ceramics, as demonstrated by the 
cone in Fig. 4, right, which was 
prepared from an unfired mix- 
ture. A very promising ceramic is 
demonstrated in Fig. 5, p. 137. 
This is a slip-cast, amorphous 
silica cone which has been de- 
signed to reduce thermal shock. 
It ablates slightly under a stag- 
nation heat flux of 330 B.t.u./ft.?- 
sec. This material is still under 
development through contract 
between ABMA and the Georgia 
Institute of Technology. 

Heat sink. This technique con- 
sists of covering the nose cone 
with a material of high mass and 
heat capacity so that this mass 
can absorb the heat generated 
upon re-entry, thus maintaining 
within the 
cone. This is a relatively simple 


a low temperature 
technique, but its use increases 
the weight of the nose cone mark- 
edly and is not the most efficient 
system for IRBM nose cones. 
Ablation. In this scheme, heat 
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FIG. 3: Unfired ceramic nose cone before and after test. Test condi- 


tions: stagnation heat flux—330 B.t.u 


perature—2700° K., and gas velocity 


is absorbed through the melting 
vaporizing, and decomposing of 
the insulating material—actually, 
through a combination of these 
processes since they are occurring 
simultaneously. Material is re- 
moved continuously from the 
surface in this manner. If the 
ablating material is a reinforced 
plastic, the reinforcement melts 
and the resin decomposes, leaving 
a residue of carbon. Carbon can 
be vaporized if the surface tem- 
perature is high enough. The 
carbon can react with other de- 
composition products, or it can 
simply provide a hot reaction 
zone for the pyrolysis of the resin. 
Phase changes and distillation of 


ft.*-sec.; stagnation gas tem- 


-6700 FPS. 


certain constituents of the rein- 
forcing material are also involved 
in the heat absorption of an ablat- 
ing surface. At any rate, all the 
reactions occur in a relatively 
thin layer on the surface. 

The thermal protection applied 
to a nose cone serves two basic 
purposes: it prevents the destruc- 
tion of the re-entry body and it 
serves as insulation to keep the 
interior of the cone at a suffi- 
ciently low temperature. Assum- 
ing a reasonable IRBM trajectory 
and a given nose cone configura- 
tion, the amounts of various types 
of materials required to maintain 
a given inner surface temperature 
are shown in Fig. 6, p. 137. This 


FIG. 4: Unfired ceramic nose cone before and after test. Test condi- 
tions: stagnation heat flux—330 B.t.u./ft.*-sec.; stagnation gas tem- 
perature—2700° K.; and gas velocity—6700 FPS. Sections of linear 
scale, applied to indicate size of cone, are of arbitrary length 
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FIG. 5: Slip cast amorphous silica nose cone before and after test. 
Test conditions: stagnation heat flux—330 B.t.u./ft.*-sec.; stagnation 


gas temperature—2700° K.; 


figure demonstrates why we have 
devoted most of our efforts to the 
ablation technique. 


Ablation test methods 


Although considerable effort 
has been devoted to the analytical 
approach and to a consideration 
of ablation mechanism in recent 
years, the early ABMA approach 
to the nose cone materials prob- 
lem was largely experimental. 

The exhaust of a rocket motor 
was the most satisfactory device 
available for simulating aerody- 
namic heating on re-entry bodies 
at the beginning of the ABMA 
program, and still is the only de- 
vice for simulating aerodynamic 
heating on large shapes. Several 
liquid propellant rocket motors, 
graduated to provide the most 
information with the least cost, 
were used for systematic screen- 
ing of potential nose cone ma- 
terials. Initial screening was done 
with a rocket motor referred to 
as the 4-HT, a motor having a 
rectangular nozzle measuring 1 
by 4 in. at the exit. With this 
motor, flat plates 4 in. square 
were tested at a heat flux of 100 
B.t.u./ft.2-sec. and an exit gas 
velocity of 6700 ft./sec. To provide 
this heat flux, test plates were 
exposed at a 45° angle to the ex- 
haust. Obviously, the heating rate 
can be varied by changing the 
angle of exposure of the sample. 
After initial screening of rela- 
tively cheap flat plates, nose cone 
shapes of promising materials 
were tested in other motors. Using 
a family of motors, we have simu- 
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and gas velocity—6700 FPS 


lated heating rates in the range of 
100 to 2500 B.t.u./ft.?-sec. 

Programming heating rates with 
time in a rocket motor exhaust 
is impractical. For example, 
simply moving the model back 
and forth in the exhaust would 
not give the desired results, since 
velocity and pressures at the 
model vary with the model’s posi- 
tion in the exhaust. If the test 
cone can be exposed to the total 
heat input experienced by a re- 
entering nose cone in a reasonably 
comparable time, the results are 
comparable. Fortunately, this is 
practical in the case of ballistic 
missiles. Figure 7, right, repre- 
sents a heat transfer rate curve 
for a typical ballistic missile and 
a satisfactory test environment. 
This type of testing on full-scale 
hardware has been very effective 
at ABMA. 


Ablation of plastics 


Figure 8, right, represents the 
equilibrium situation in an ablat- 
ing, reinforced plastic material. 
The crust is essentially inorganic, 
but may contain minute particles 
of coke and partially decomposed 
resin under certain conditions of 
testing. The charred layer, which 
has lost most of the volatile 
material, constitutes a very hot 
reaction zone for the pyrolysis of 
the resin that migrates toward the 
surface. The next layer caused by 
the incipient decomposition of 
the resin is defined by a discolora- 
tion. This layer grades into un- 
affected material. These three 
layers constitute the ablation 





4. Refrasil-Phenolic 


2. Fibrous glass- 
Melamine 


3. Unfired ceramic 
4. Beryllium 
5. Copper 



































Heat shield material 


FIG. 6: Estimated total heat 
shield required to maintain 
inner surface temperature 
below 500° K. for a selected 
IRBM nose cone. The au- 
thors are indebted to Robert 
R. Head, Army Ballistic Mis- 
sile Agency, for these data. 
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FIG. 8: Sketch of cross sec- 
tion of tested materials 
showing ablation front. 





FIG. 9: Surface (top) and 
cross section f ablation 
test specimen 
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FIG. 10: Ablation rates of 
fibrous glass (Type E) rein 


eria 


forced plastics at constant 
heat flux. Heot flux equal 
100 B.t.u./ft.*-sec 


front, which moves inward stead- 
ily during equilibrium ablation. 
Figure 9, left, is a photograph 
of the surface and cross section of 
a@ plug from a test specimen. 

For a more accurate defini- 
tion of the thickness of the front, 
an analysis such as shown in 
Table I, p. 140, was used. Succeed- 
ing layers, beginning from the 
outer surface, from a typical test 
specimen were analyzed for non- 
volatile content. A nonvolatile 
residue equivalent to the parent 
material locates unaffected ma- 
terial. Assuming exposure of only 
seconds, the fact that the resin 
does not decompose detectably 
suggests a maximum temperature 
for the bottom of the front. 

Numerous reinforced plastics 
were evaluated as ablating ma- 
terials. Phenolic resins appeared 
superior in our tests. Figure 10, 
below, is a comparison of the 
ablation rates of several glass- 
fiber-reinforced (Type E) resins 
under one test condition. Ablation 
rate has been shown to be a func- 
tion of heat flux as well as the 
type and orientation of reinforce- 
ment and other parameters. Thus, 
it is hazardous to characterize one 
system as superior on the basis of 
one set of test conditions. 

Figure 11, below, compares a 
few reinforced plastic systems 
tested under varying heat flux 
conditions. The heat of ablation as 
used herein was determined ex- 
perimentally and refers simply to 
the total heat per unit of material 
ablated. In the figure are shown 
the effects of three different rein- 
forcements as well as three differ- 
ent fabrication techniques. At the 
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FIG. 11: Heat of ab- 
lation versus heat flux 
for several reinforced 
plastic materials 
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lower heat flux only, the fabric 
lay-up for which data are shown 
was less efficient than the other 
schemes due to the thicker abla- 
tion front and the resulting ten- 
dency to delaminate. Every case 
demonstrates that ablation effi- 
ciency increases with increasing 
heating rate. 

The ablation rate does not tell 
the whole story of heat penetra- 
tion. The thickness of the abla- 
tion front depends not only upon 
the material but also upon the 
conditions of test. Figure 12, p. 
140, compares the thickness of 
crust and char combined (not the 
entire front) for several materi- 
als at constant test conditions. 
Under these test conditions, Re- 
frasil-phenolic with the highest 
heat of ablation (lowest ablation 
rate, see Fig. 11) has the thickest 
crust and char. Thus, it is con- 
ceivable that at the lower heat 
fluxes, heat might penetrate as 
deeply in Refrasil-phenolic as in a 
material having a lower heat of 
ablation but a thinner ablation 
front. This emphasizes that there 
is not a generally applicable abla- 
tion material. Figure 13, p. 140, 
demonstrates how the thickness 
of crust and char decreases with 
increasing heat flux for a glass- 
fiber-reinforced melamine resin. 
This is a general tendency for the 
materials that we have tested. 

The effective heat of ablation 
usually has been related to the 
composition of material involved. 
However, several other param- 
eters influence the effective heat 
of ablation; for example, molding 
pressure, cure cycle, and orienta- 
tion of reinforcement. Initially, it 
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HOW KODIAK 
PUTS A 

TOUGH 


DESIGN 
ON ICE 


*‘Molds without draft. . . vertical surfaces 
. .. Sharp corners and intricate detail. . . 
maximum insulation ... they’re a snap 
with ADM resins.” 


True to its name, the Kodiak Ice Maker was a 
real bear to knock out in fiberglass . . . and a real 
bear to insulate. But Kodiak Industries, St. Paul, 
Minnesota, is doing it with tremendous success. By 
using plastic throughout, Kodiak makes an 
automatic ice cuber that’s unique not only for the 
crystal purity of its ice cubes, but for strength, 
beauty, insulation, and seamless sanitation. 

Says Kodiak Production Manager, Red Williams: 
“Every part in our machine is a headache to 


OUTSTANDING WET-OUT "ADM Aropol resins 
wet-out almost instantly. They make rolling a 
snap, prevent air bubbles from forming under 
the gel coat. As a result, even the nearly square 
corners of our streamlined box are extremely 
strong and smooth.” 


@ 


“THE SEALZIT GUN has several advantages 
over other guns we've tried, but most impor- 
tant to us, it shoots the glass out under enough 
pressure to smack it into the tight spots and to 
make it stick to the vertical surfaces. And the 
Sealzit gun is easier to handle . . . keeps labor 
and material costs down.” 


13) 


1:1 RATIO FOR FOAM "With ADM’'s rigid 
foam resins, insulating the Kodiak is no trick at 
all. We can use a | to 1 mix, which is ideal 
for handling with virtually any equipment. Tem- 
perature isn't critical either with these low 


viscosity resins. We get excellent foam uniform- 
ity and good cure in our insulation without the 
need of heating or cooling the resin lines. No 
other resin gives you so much latitude.” 


produce ...so tough, in fact, that out of all the 
different laminating and foaming resins we tried, 
only ADM'’s do the job to our satisfaction.” 


WHATEVER YOUR LAMINATING OR FOAM 
REQUIREMENTS, ADM HAS A RESIN 
THAT’S IDEAL FOR THE JOB. RELY ON ADM 
OR DEPENDABLE QUALITY ANI 
SERVICE ALWAYS FOR NEW RI 
DEVELOPMENTS FIRS] 
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717 Investors Building 
Minneapolis, Minnesota 
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Phenolic — Asbestos 
(molding compound) 





Phenolic — Fibrous glass 
(transverse laminate) 
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(transverse laminate) 


FIG. 12: Char plus 
crust thickness versu 
various reinforcements 
in phenolic resin. Heat 
flux equals 1070 
B.t.u/ft.*-sec 
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versus heat flux 
for fibrous glass reinforced 


melamine resin 
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appeared that the ideal nose cone 
material would consist of an ag- 
gregate of very high heat capacity 
supported in a matrix of very low 
thermal conductivity. This would 
indicate a powdered metal such 
as beryllium in a resinous matrix. 
It was demonstrated that this ap- 
proach is not practical since the 
aggregate of high heat capacity 
cannot be held in place long 
enough to utilize its capacity for 
absorbing heat. 

A smooth ablating surface is 
important from a practical stand- 
point. Minor surface roughness 
under the combined influence of 
heat and aerodynamic friction has 
resulted in catastrophic failure of 
test specimens. In order to pro- 
vide a smooth ablating surface, 


powdered silica was dispersed in 
a resin. Rather than providing a 
smooth surface, this technique al- 
lowed the material to be removed 
in chunks. The deficiency of the 
laminate oriented parallel to the 
surface was indicated by the test 
pictured in Fig. 1. 

Thus, it became evident that it 
would be necessary to anchor the 
surface by allowing the reinforce- 
ment to extend to a depth in the 
resin where its strength was not 
affected appreciably. This can be 
accomplished by the hair brush 
technique in which fiber rein- 
forcement is oriented perpendicu- 
lar to the surface. This technique, 
sometimes called transverse lami- 
nation, provides an effective abla- 
tion system; however, structural 
strength is sacrificed. The com- 
promise is the shingle effect, the 
angle (a) of the reinforcement 
with respect to the surface being 
determined by the intended ap- 
plication. If b in Fig. 14, below, 
represents the fiber (or fabric) 
and a represents the width of the 
ablating front, it is obvious that 
the fiber or fabric must be long 
enough to permit b to form the 
hypotenuse of a right triangle 
with a as one leg and the bottom 
of the ablating front as the other 
leg. This is necessary since the 
strength of the resin in the ablat- 
ing front is not adequate to hold 
glass or ceramic fibers in place 
against the shear forces on a nose 
cone ablating surface. For an ap- 
plication in which the heat fiux is 
low, resulting in a thicker ablating 
front, it is even more important 
than in the case of a very high 
flux to avoid lami- (To page 211) 





Table I: Analysis of layers of test plug from an ablation test 


specimen of reinforced plastic 





Thickness of layer 
in. 
0.030 
0.015 
0.020 
0.010 
0.010 
0.029 
9.025 


wt. % 


68.14 
62.83 
61.20 
61.29 
61.25 
54.99 
52.59 


0.026 
0.024 
Parent material 


51.82 
51.84 
51.78 


Nonvolatile at 600° C. 


Remarks 


Crust and charred layer 
Discolored layer 


Depth of heat-affected 
material 
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there are always 
good reasons for 
designing it m 


in O-Cedar Mops 
it’s the 
Self-Ainge 


Polypropylene is tough...so tough 
that self-hinges, like the one shown in 


eu eKeenucent 


the stop-action photograph at the left, 
are perfectly practical. Polypropylene’s 
low cost and manufacturing economies 
have enabled O-Cedar to enter a new 
price area with this durable, quality 
mop. Retail price is only $1.98. 


Polypropylene makes better products at 
lower cost. No other material has this 
combination of properties: 


1. Heat Resistance 

2. Chemical Resistance 
3. Toughness 

4. Economy 


AviSun’s technical specialists will be 
glad to work with you on your 
specific applications. Write for Book- 
let AP-601 giving complete technical 
information. 


NATIONAL SALES REPRESENTATIVES 
A. SCHULMAN, INC. 
AKRON 9, Ohio 
790 Talimadge Ave. 
HEmiock 4-4124 r : 
BOSTON 16, Mass. es 
738 Statler Bidg. ie 
Liberty 2-2717 j =) 
CHICAGO 45, Ill. 
2947-51 W. Touhy Ave. AVI UN 
ROgers Park 1-5615 
EAST ST. LOUIS, III. 
51001010 mr on'2 011-1 fae Melllelale czelh'ie) ae): > P. O. Box 310 
y ; 7 ' 14th & Converse Sts. 

UPton 5-2800 


n one piece. Self-hinge has 


an use for cost-saving designs like 


sion Plastics, Columbia Cit 


=] LOS ANGELES 6, Cal. 
Rm. 730, Texaco Bidg. 


3350 Wilshire Bivd 
DUnkirk 5-3018 


381 Post Road 
Marcus Hook, Pa. 


Phone: 
HUbbard 5-5831 


NEW YORK 22, N.Y. 
460 Park Ave 
MUrray Hill 8-4774 *a trademark of AviSun Corp. 
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HI-FAX LEADS THE WAY 


The larger the part—the greater the need for hi-fax 


TOMORROW 


Growing faster than any other sector of the 


ORIGINAL DESIGNS BY SUNDBERG-FERAR, DETROIT, MICH. 


stiesindustry, blow-molding nowreaches 
out into many new markets: industrial 
packaging, sporting goods, toys, furniture, 
lighting, and automotive and marine parts. 
Parts grow larger as improved equipment 
ind processing techniques keep pace with 
new demands. And still leading the way is 
Hi-fax, for the larger the part, the greater 
the need for Hi-fax in terms of superior 
physical properties and ease of processing. 

Hi-fax leads the way, too, in new market 
developments. Hercules blow-molding ex- 
perts are ready to help you with design and 
product planning, in order that you may 


achieve maximum economies in material SPORTING GOODS: 


and production costs. This ingenious design for a golf cart combines 


, , hag heeled-carrier in a si — on 
Here’s a preview of some of the brand bag and wheeled-carrier in a single, compact, 
lightweight unit which can be readily blow- 


new product ideas now possible with Hi-fax molded with Hi-fax. 


: ] . . 

ind blow-molding: Wheels (and tires, if desired) could be blown 
parts, too. Complete unit would be highly func- 
tional, less tiring to use, weather-resistant, and 
significantly lower in cost 





INDUSTRIAL PACKAGING: 


vall bottle solves the packaging prob- Tough, but handsome, too, blow-molded Hi-fax 

arises when two separate ingredients has just what it takes for the design of such 

duct must be shipped separately for mix- modern-styled outdoor toys as this. Both body 

mmediately prior to use. Blow-molded with and wheels could be blown with Hi-fax, resulting 

in a unit that would be less than half the weight 

of a metal counterpart, with a finish that would 
not dent, chip off, rust or c¢ rrode. 


combination bottle would have the 
tress-crack resistance so neces- 


“orrosive products : involved. 


HERCULES POWDER COMPANY 
Hercules Tower, 910.Market Street, Wilmington 99, Delaware 
THREE NEW MATERIALS FOR THE PLASTIC INDUSTRY 


POLYETHER 





IN BLOW-MOLDING 


Hi-fax® Sets the Standard Other Materials Strive to Match 


Hi-fax, high-density polyethylene, was the 
pioneer plastic in thin-wall, blown con- 
tainers. Hi-fax set the standard . . . was the 
first material approved by both producers 
and users of plastic containers for light- 
duty liquid detergents. While other ma- 
terials seek to match the Hi-fax standard, 
Hi-fax remains universally in demand in 
this first major market for blow-molded 
high-density polyethylene products. 
TAILORMADE FOR The same physical and processing prop- 
TOUGH JOBS erties which enabled Hi-fax to pioneer the 
' breakthrough in detergent bottles have 
These nesting Hi-fax ; . 
bottles carry the water proved equally useful in household chem- 
supply for a housetrailer; ical, drug and cosmetic containers, and in 
they were custom-blown the development and production of indus- 
te St avallahle space in trial packages of increasingly larger size 
trailer interior. ’ 
and scope. 
As blow-molding horizons broaden, 
Hi-fax will continue to lead the way... in 
product testing, market development, and 
continuous research designed to improve 
the properties and performance of today’s 
finest blow-molding material. 
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BIG FAVORITE WITH BIG BRAND NAMES FOUR VARIATIONS ON A THEME 

Hi-fax blown containers are now used by all of the Avon uses the same Hi-fax container to 

major manufacturers of light-duty liquid detergents. package both liquid and dry products in 
its new line of children’s cosmetics. 





Tung oil and its derivatives 
in polyesters 


By Frank B. Root” and Roger W. Amidon* 





Although tung oil has low miscibility with ordinary polyesters, it has the 
effect, when mixed with the resin, of shortening gel-time and decreasing the 
temperature rise in room temperature cure. Improved tung oil compatibility 
can be obtained by modifying the unsaturated polyester with rosin. 

Tung oil can be completely reacted with a polyester such as propylene 
ohthalate-maleate and results in an increase in viscosity and improved styrene 
compatibility. When the oil is added to the polyester charge or at any time 
up to the point at which the esterification reaction is % complete, clear resins 
are obtained. When added at esterification temperature after the reaction is 
about % complete, hazy polyesters are produced. 

Relatively large amounts of tung oil can be incorporated in an unsaturated 
polyester by partial reaction to a homogeneous stage at a temperature of 100 
to 130° C. A tung-oil-modified polyester of this type is a heat-hardening resin 
and can be used in baked coatings and casting compositions. 





: oil has had great promi- 
nence in varnish making in this 
country. Since its introduction at 
about the turn of the century, spar 
varnish made from ester gum and 
tung oil was the initial major use, 
followed about 1922 by the so- 
called 4-hr. varnishes using tung 
oil and rosin-modified phenolic 
substitute oils 
(dehydrated castor oil and the 
“soft-drying oils” treated with ma- 
leic anhydride), which approach 
tung oil in hard-drying and water 
resistance, have usurped some of 
the field once occupied by tung 
oil. Although tung oil is still the 
best drying oil, it no longer oc- 
cupies its former unique position. 


resins. However, 


Further uses are needed to con- 
sume the potential supply that is 
available to industry in the U. S. 

It was the purpose of the pres- 
ent investigation to seek uses of 
tung oil in polyesters, hoping to 
enhance the properties of these 
resins. A polyester resin consists 
essentially of an unsaturated poly- 
ester prepared from an a-§ un- 
saturated acid, a 
glycol or glycols, and usually an- 
other dibasic acid that acts as an 
extender and may also contribute 
to the final-physical properties of 


dicarboxylic 


*NuWkatuck CRemical Div., United States 
Rubber Co 

A report of work done under contract 
with the U. S. Department of Agricul- 
ture and authorized by the Research 
and Marketing Act of 1946. This contract 
was supervised by L. A. Goldblatt of the 
Southern Utilization Research and De- 
velopment Division of the Agricultural 
Research Service 
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the cured resin. A second compo- 
nent is a vinyl monomer which 
may copolymerize with the un- 
saturation in the polyester. The 
most commonly used monomer is 
styrene. The curing reaction is 
initiated by a free radical, which 
may come from thermal or cata- 
lyzed decompositions of a perox- 
ide. The resulting crosslinked 
structure is presented schemati- 
cally in Fig. 1, below. Lines drawn 
away from the structure without 
attached groups represent links to 
the rest of a thermoset polymer. 

By lengthening the group R or 
by including therein an ether link- 
age, the resulting cured resin be- 
comes more flexible or of lower 
modulus. Examples of R may be 
found in ethylene glycol, propyl- 
ene glycol, diethylene glycol, 
and other glycols. If R’ is the ortho 
phenylene group, which implies 


FIG. 1: The chemical 
structure of  cross- 
linked polyester resin 


the use of phthalic acid in the 
polyester, then the resin will have 
a relatively high modulus. Com- 
patibility of polyesters with mon- 
omers may be profoundly affected 
by alteration of either R or R’. 

Tung oil is a triglyceride, the 
mixed fatty acids of which contain 
from 75 to 80% eleostearic acid 
(9,11,13-octadecatrienoic acid), 
which has three conjugated double 
bonds, and from 20 to 25% of a 
mixture of relatively inert C;, 
fatty acids, some saturated and 
some unsaturated but without 
conjugated double bonds. Tung 
oil undergoes the Diels-Alder re- 
action in which the reactivity of 
the oil is due to the conjugated 
triene system in the eleostearate 
chain. It is worthy of note that 
two of the double bonds have the 
trans-configuration, which pro- 
vides a structure more suscepti- 
ble to dienophilic attack (1). 

The use of tung oil in polyester 
resins was studied from two dif- 
ferent angles: 1) the effect of 
mixing tung oil or a tung oil de- 
rivative with the resins and 2) the 
effect of modifying the polyester 
by the reaction (complete or par- 
tial) of tung oil or a tung oil de- 
rivative therewith. 


Tung oil mixed with polyesters 


Tung oil is not compatible with 
polyesters such as_ propylene 
phthalate-maleate in styrene so- 


‘Numbers in parentheses link to refer- 
ences at end of article, p. 150 
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lution. The addition of as little as 
1% shows up as turbidity in the 
resin solution and in the cured 
resin; the addition of more than 
10% of tung oil causes precipita- 
tion of the polyester. It was found 
that tung oil mixed with a poly- 
ester has a pronounced effect on 
gelation with 
and _ cobalt 
naphthenate, and on the exother- 
mic heat developed on curing. 
The usual course in the room- 


room-temperature 


a ketone peroxide 


temperature cure of a polyester is: 
first, an induction period; then a 
slight rise in temperature accom- 
panied by gelation; then a tem- 
at an accelerated 
rate to a high maximum followed 
closely by cooling. In general, a 
resin is fully cured after the maxi- 
mum temperature has been passed. 
However, in the presence of tung 
oil gelation is gradual, the peak 
temperature is lower, and the 
temperature remains at the peak 
for some time. Castings containing 
tung oil are very soft when they 
reach room temperature, but they 


perature rise 


harden progressively over a pe- 
riod of a day or so and eventually 
become cured. Hardening can be 
hastened by baking. 

The effect of tung oil in com- 
parison with linseed oil when 
mixed with polyester-styrene on 
gelation and exotherm is shown in 
Fig. 2, p. 150. Linseed oil was 
selected because it is an unsatu- 
rated oil that is immiscible with 
the resin but does not contain con- 
jugated unsaturation. Linseed oil 
retards gelation and reduces exo- 
therm somewhat. This would be 
expected if the oil acts as a 
diluent. On the other hand, tung 
oil accelerates gelation, and its 
effect on exotherm is much 
greater than that produced by 
mere dilution. Both oils produce 
cloudy castings. 


Miscibility of 
tung oil derivatives 

Since a compatible substance 
that shows the same effects as 
tung oil was desired, various tung 
oil derivatives were tested. When 


tung oil is reacted with maleic 
anhydride or a dialkyl fumarate 
in such proportions as to retain 
unreacted eleostearate groups or 
when tung oil is alcoholized with 
glycols, the products are no more 
compatible than tung oil. This 
also applies to isomerized (beta) 
tung oil and to heat-bodied tung 
oil. Blown tung oil showed slight 
but actually not a sufficient im- 
provement in compatibility. 

Methy] esters of tung fatty acids 
have greater solubility (5%) in a 
styrene solution of propylene 
phthalate-maleate than tung oil; 
however, the cured resin is turbid. 
Blown methyl esters (with air at 
130°C. for 3.5 hr.) are compatible 
and produce a clear casing, but 
the effect on cure is not as great 
as would be desired. 

Since cured resins that con- 
tained the methyl esters were 
cloudy or turbid, it was deduced 
that the latter were thrown out of 
solution as a second phase as cur- 
ing proceeded. Allyl eleostearate 
possesses the necessary unsatura- 





Table 1: Physical properties of polyesters containing tung oil 





Acil 
No. 


Tung 
Styrene oil 


Pp. 


10.0 


13.1 
30.7 


8.5 
39.0 


16 
17 


nm Ww 
tn oO 


12.1 


Viscosity 


7.6 


-~110° C. cure* 
Gel. Exotherm 
time peak 
Ty oll 


Tensile 


sec. p.s.i. 


Ethylene glycol phthalate-maleate 


54 173 11,200 
53 159 10,500 
57 164 10,700 
55 172 10,100 
61 169 11,870 


Ethylene glycol 


48 176 
50 167 
56 178 
60 168 
54 172 


phthalate-fumarate 


8,620 
9,470 
11,370 
10,790 
11,330 
Propylene glycol phthalate-maleate 
74 164 8,750 
77 155 9,109 
80 145 8,000 
76 168 6,100 
72 157 8,700 
Propylene glycol phthalate-fumarate 


71 175 8,600 
70 164 12,000 


strength Elongation 


% 


18 
2.9 


Water 
Rockwell abs. 
hardness (24hr.) 


L M % 


Impact 
strength” 
in.-lb. 


0.18 
0.18 
0.19 
0.17 


113 
119 
117 


120 
119 


0.22 
0.19 


18 
19 
20 


14.4 
23.7 
12.6 


74 160 10,600 
75 156 11,200 
73 168 9,700 


23 
2.5 
2.1 


118 
117 
118 


0.21 
0.22 
0.20 


10.5 
13 
75 


mw mw h& 
oe awe ww 


"Test made with 15% benzoyl peroxide. "Measured by determining the distance of fall of a 0.5-lb. steel ball necessary to break a 6 
by 6 by 0.125-in. casting supported at the edges. « The tung oil was reacted with the preformed polyester 
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Table Il: Torsional modulus of polyesters containing tung oil and 33% styrene 





Heat 
distortion 
temp." 





—Torsional modulus 
60° C. 75°C 


: 85° C. 
“psi. s.i. 


“psi. “p.s.i. "\ 
Propylene glycol phthalate-maleate 


461,300 212,900 
580,000 200,900 
544,400 132,000 
615,000 471,000 236,000 
528,000 398,000 236,800 


Propylene glycol phthalate-fumarate 


480,000 360,000 213,000 
560,000 378,000 182,000 
347,600 151,500 


503,000 
568,000 411,000 227,000 


369,000 
412,000 
340,000 


115,300 
91,500 
53,400 

141,600 

117,000 





147,500 54,500 
110,000 
86,500 


150,000 


18 582,000 
19 561,000 


20 610,000 50,300 


*Temperature at which modulus is 100,000 p.s.i. (by extrapolation). "Tung oil added near end of reaction. 





tion for copolymerization and 
should react into the resin. Allyl 
eleostearate was found to show 
the same general effect as tung 
oil with the added advantage that 
it produces a clear cured casting, 
but the maximum amount that 
can be added to a styrene solution 
of propylene phthalate-maleate is 
about 2.5 percent. 


Modification of polyesters to 
improve tung oil miscibility 

In order to get a more pro- 
nounced modification of cure, it 
was found necessary to increase 
compatibility by varying the poly- 
ester resin. The miscibility of tung 
oil with styrene solutions of a 
large number of polyesters, in 
whcih R’ as shown in Fig. 1 was 
varied, was investigated. 

Omitting the phthalic group or 
substituting various other dibasic 
acids had no pronounced effect; 
better results were obtained with 
rosin-maleic anhydride adduct. 
The use of rosin with tung oil in 
varnishes is well known. Rosin is 
known to increase oil solubility of 
certain resins. It was found that 
4 to 5% of tung oil is clearly mis- 
cible with a styrene solution of 
the polyester made from 2 moles 
of maleic anhydride, 2 moles of a 
glycol, and 1 mole of rosin (con- 
sidered as abietic acid). However, 
the addition of 10% of the oil 
causes turbidity. 

The exotherm curves for the 
rosin-resin and for the rosin- 
resin mixed with tung oil and with 
linseed oil are shown in Fig. 3, 
p. 150. Methyl esters of tung fatty 
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acids and allyl eleostearate give 
curves almost identical with tung 
oil. The gel time with 5% tung 
oil or tung esters is somewhat in- 
definite because the increase in 
viscosity is very gradual; how- 
ever, the curious fact was noted 
that the peak exotherm was 
reached before the resin gelled. 
Tung oil and tung esters behave 
similarly, although the oil seems 
to be somewhat more effective in 
decreasing gel time. It is again 
noted that linseed oil behaves dif- 
ferently than tung oil. Gelation is 
more definite, maximum tempera- 
ture rise occurs after gelation, the 
peak temperature is higher, and 
the period at peak temperature is 
less prolonged. The casting con- 
taining linseed oil was cloudy. 


Polyesters modified with 
tung oil 

The Diels-Alder reaction of 
tung oil with maleic anhydride 
has been known for a long time 
(2). However, reactions of tung 
oil with fumaric acid and with 
fumaric and maleic esters are not 
so well known. Tung oil was in- 
corporated in ethylene phthalate- 
maleate, ethylene phthalate-fuma- 
rate, propylene phthalate-maleate, 
and propylene phthalate-fumarate, 
the formula in each case being 2.1 
moles of glycol, 1 mole of phthalic 
anhydride, and 1 mole of maleic 
anhydride or fumaric acid. Vary- 
ing amounts of tung oil were used. 
Ethylene phthalate-maleate gelled 
with 15% (based on the polyester) 
of tung oil before the reaction was 
quite complete. Polyesters con- 


taining 3, 6, and 10% of tung oil 
were prepared together with con- 
trols containing no oil, and were 
blended with styrene. 

In the ethylene glycol series it 
was found that tung oil increases 
the styrene tolerance of the poly- 
ester. Ethylene phthalate-maleate 
is not compatible in a composition 
containing 33% styrene; a prac- 
tical amount is 25 percent. How- 
ever, the incorporation of 10% of 
tung oil in the polyester raises the 
practical limit of styrene to 33 
percent. In this particular case the 
increased styrene content offsets 
the cost of the added tung oil. 

Table I, p. 146, shows some 
physical properties of unsaturated 
polyesters reacted with tung oil. 
The viscosity was not measured in 
the ethylene glycol series because 
the styrene content varied. In the 
propylene glycol series the amount 
of styrene was constant at 33%, 
and the viscosity was found to in- 
crease with the amount of tung oil 
incorporated. Table II, above, 
shows the torsional modulus of 
polyesters described in Table I. 

Polyesters modified with maleic 
and fumaric adducts of tung oil, 
tung oil acids, various prepara- 
tions of beta tung oil, heat-bodied 
tung oil, and tung oil mono- 
glycerides, and with diallyl fuma- 
rate adducts of tung oil and of 
beta tung oil, alpha-eleostearic 
acid, methyl esters of tung fatty 
acids, propiolactone adduct of tung 
oil, aromaticized propiolactone ad- 
duct of eleostearic acid, acryloni- 
trile adduct of tung oif, butyl 
acrylate adduct of tung oil, and 
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FIG. 2: Effect of tung 
and linseed oils on 
cure time of polyester- 
styrene (propylene 
phthalate-maleate 67, 
styrene 33, oil 5, 
methyl ethyl, ketone 
peroxide 0.6, as well 
as cobalt napthenate 
0.6 parts). 





20 25 30 35 40 45 50 55 


+ 


me, min 


cyclopentadiene adduct of tung oil 
None merited 
more extensive investigation 


were evaluated. 


Prevention of haze 


No difficulty was found in pre- 
paring homogeneous compositions 
when the tung oil was added at 
the beginning of the reaction. 
However, when tung oil (6%) was 
reacted with the preformed poly- 
ester, the resin and its styrene 
solution were slightly hazy in 
every case. A series of propylene 
phthalate-maleate resins was pre- 
pared to which the tung oil was 
added at advancing points of es- 
terification. If the tung oil was 
added to the polyester charge at 
any time before the esterification 
was % complete, a clear resin was 
obtained. This corresponds to an 
acid value of about 100 or a rela- 
tively low molecular weight. If 
tung oil was added beyond this 
point, a hazy resin was obtained. 
It is thought that turbidity is 
caused by microscopic gel parti- 
cles. 

Delaying the addition of the oil 
until the esterification is about % 
complete (rather than adding the 
oil at the start) is of practical 
value. By the time % of the water 
has come off the rate of water 
evolution is relatively slow and 
the addition of tung oil causes no 
foaming such as occurs when the 
oil is added at the start. In par- 
ticular, the addition of tung oil at 
the beginning of a fumaric acid 
reaction causes severe foaming. 


Polyesters containing 
partially reacted tung oil 


Tung oil can be reacted with an 
unsatufated polyester at a tem- 
perature as low as 100° C. The low 
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temperature reaction of tung oil 
and polyester is slower than the 
reaction that takes place when the 
oil is added at esterification tem- 
perature; however, a_ greater 
amount of tung oil can be used, 
if more of it is desired, because 
the reaction can be completely 
stopped at a soluble stage in the 
process by immediately blending 
the polyester with styrene. 


Applications 

There is a possibility that un- 
saturated polyesters modified by 
reaction with tung oil may have 
application in the field of baked 
coatings. The partial reaction 
product of more than 12% of tung 
oil with a glycol maleate is a 
heat-convertible resin, i.e., when 
the resin is heated it hardens like 
a thermosetting resin. The rosin- 
modified polyester mentioned pre- 
viously behaves similarly. In con- 
trast with other film-hardening 
reactions, such as oxidation, poly- 
merization, or condensation, the 
hardening is by way of the Diels- 
Alder reaction. No volatile mate- 
rial is given off as in a condensa- 


Tava 
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FIG. 3: Effect of tung 
and linseed oils on 
cure of rosin-modified 
polyester (rosin-modi- 
fied polyester 67, sty- 
rene 33, tung or lin- 
seed oil 5, methyl 
ethyl ketone peroxide 
0.6, cobalt naphthe- 
nate 0.5 parts) 


Temperature, °C. 
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tion reaction such as esterification. 
No driers are needed as in an 
ordinary varnish. This is believed 
to be a new hardening process in 
baked coatings. 

The following facts were noted 
during the investigation: 1) bak- 
ing at 150° C. tends to give a 
wrinkle finish, and the wrinkling 
is increased by the addition of 
driers; 2) wrinkling can be pre- 
vented through the addition of an 
anti-oxidant, such as hydroqui- 
none. 

Films of propylene phthalate- 
maleate or rosin-maleate resins 
partially reacted with 25% of tung 
oil do not air-dry during 3 days. 
However, when baked for 1 hr. 
at 150° C. they form smooth, clear, 
tough films. When exposed to 
water for 24 hr., a baked film 
showed no spotting. 

A partial reaction product of 
tung oil and an unsaturated poly- 
ester can also be used as a casting 
or potting composition. 

In conclusion, then, tung oil has 
the following gross effects on poly- 
ester resins: 1) modifies cure pro- 
moted at room temperature by 
decreasing heat of polymerization; 
2) improves styrene compatibility 
when used to modify the polyes- 
ter; 3) increases viscosity of resins 
when reacted with the polyester; 
4) creates a heat-convertible resin 
when partially reacted with an 
unsaturated polyester. 
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Plastics production in 1959 


grouped by chemical composition’ 





Unit value 
Production* per lb.” 


1000 Ib. dollars 


Material 


Grand total 6,018,458 


BENZENOID RESINS 
Total 2,646,158 


Coumarone-indene and pe- 


troleum polymer resins 318,330 


Epoxy resins, total 56,821 

Unmodified (condensation 

products of phenol and 

derivatives with epoxy 

compounds) 49,152 
Modified (with hardening 

agents and esterified with 

fatty acids) 7,669 


Phenolic and other tar acid 

resins, total 624,793 
Unmodified, total 570,041 
Cresols-formaldehyde 7,073 
Cresylic acid-formaldehyde 8,888 

Phenol- (and substituted 
phenol)- formaldehyde 502,219 
Resorcinol-formaldehyde 4,932 
All other 46,929 


Modified, total 54,752 

Phenol- (and substituted 

phenols) - formaldehyde 

with modifiers (except 

rosin) 25,112 
Rosin and rosin esters 

modified with phenolic 

and other tar acid resins 

(hard resins) 24,332 
All other 5,308 


472,755 
349,202 
123,553 


180,672 


Phthalic alkyd resins, total 
Unmodified 
Modified 


Polyester resins 


Polyurethane and 
diisocyanate resins 4,720 


976,937 
626,630 


Styrene resins, total 
Polystyrene 
Styrene-acrylonitrile 

copolymer 32,178 
Styrene-alkyd polyesters 

(for protective coatings 

only) 25,148 
Styrene-butadiene copolymer 

(containing 50% or more 

styrene), total 224,126 

Latexes 130,485 

Other 93,641 
Styrene-divinylbenzene 

copolymer 21,347 
All other styrene resins 47,508 


All other benzenoid resins‘ 11,130 


*Source: U. S. Tariff Commission. 

*For the purpose of this report, “dry basis” is defined as the 
total weight of the material, including resin, plasticizers, 
fillers, extenders, colors, and ~~ and excluding water, 
solvents, and other liquid uses 

»*Calculated on rounded figures 

‘Polyester resins, for To of this report, include un- 
saturated alkyds copolyme with monomers such as styrene, 
and polyallyl resins such as d 1 phthalate, and allyl diglycol 
carbonate. Styrene-alkyd polyester Ptr protective coatings are 
included under Styrene resins. 


Unit value 
Production* per lb.” 
1000 Ib. dollars 


Material 


NONBENZENOID RESINS 


Total 3,214,212 


Alkyd resins, except 
phthalic, total 87,186 
Unmodified, total 34,369 
Modified, total 52,817 
Rosin and rosin esters, 
modified with maleic and 
fumaric acids only (hard 
resins) 41,687 


All other 11,130 
Polyamide resins 38,105 


1,194,987 
1,079,580 
115,407 


Rosin modifications, total 73,523 
Rosin and terpene adduct 
resins 8,132 
Rosin and rosin esters, 
unmodified (Ester gums), 
total 60,478 
Esterified with glycerol 26,286 
Esterified with other al- 
cohols (methanol, glycols, 
pentaerythritol, etc.) 34,192 
All other 4,913 


Polyethylene resins, total 
High-pressure process 
Low-pressure process 


Silicone resins 5,027 


Urea and melamine resins, total 420,742 
Urea-formaldehyde ty 277,652 
Melamine-formaldehyde type 143,090 


Vinyl and vinyl copolymer 
resins, total* 
Polyvinyl acetate 
Polyviny! chloride and 
copolymer resins (contain- 
ing 50% or more polyvinyl 
chloride) 
All other vinyl resins‘ 


1,166,465 
139,363 


905,323 
121,779 


All other nonbenzenoid resins* 228,177 


CELLULOSE PLASTICS 
Total 158,088 


Cellulose acetate and 
mixed esters, total 
Sheets, continuous, under 
0.003 in. gage 19,482 
Sheets, continuous, 0.003 
in. gage and over 22,581 
All other sheets, rods, and 
tubes (including other 
cellulose plastics) 9,052 
Molding and extrusion 
materials (including othe: 
cellulose plastics) 


155,108 


103,993 


Nitrocellulose sheets, rods, 
and tubes 2,980 ~— 


4Includes data for aniline-formaldehyde, toluenesulfonamide, 

and other benzenoid resin materials not specifically classified 
on resin content only. 

tinebades data for 2 alcohol, butyral, and formal, and 

for copolymers containing than 50% polyvinyl chloride. 

— data for acrylic and other nonbenzenoid resin ma- 

terials. 


(More statistics appear on p. 154) 
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Plastics production in 1958 and 1959 
grouped by classes and uses: 





Material 1959 1958 
1000 lb. 1000 Ib. 


6,018,458 
158,088 


4,658,987 
141,359 


Grand total 
Cellulose plastics, total 


Cellulose acetate and mixed esters: 
Sheets, continuous, under 
0.003 in. gage 19,482 17,036 
Sheets, continuous, 0.003 in. 
gage and over 22,581 18,421 
All other sheets, rods, and tubes 
(including other cellulose 
plastics) 9,052 9,193 
Molding and extrusion materials 
(including other cellulose 
plastics) 103,993 93,772 


Nitrocellulose sheets, rods, and tubes 2,980 2,937 


Phenolic and other tar-acid resins, 
total 624,793 


229,022 


487,862 


Molding materials 167,417 
Bonding and adhesive resins for 
Laminating 75,597 62,688 
Coated and bonded abrasives 16,208 12,107 
Friction materials 16,872 13,402 
Thermal insulation 51,716 44,803 
Plywood 61,455 51,513 
All other bonding and adhesive 
uses 63,415 40,162 
Protective coatings: 
Unmodified 25,251 24,247 
Modified, except by rosin 4,786 4,185 
Rosin esters modified by 
phenolic and other tar-acid 
resins (hard resins) 29,112 25,547 
Resins for all other uses 51,359 41,791 


Urea and melamine resins, total 420,742 349,214 
Textile-treating and textile-coating 

resins 46,094 50,775 
Paper-treating and paper-coating 

resins 30,381 24,702 
Bonding and adhesive resins for 

Laminating 36,382 32,002 

Plywood 106,468 101,565 

All other bonding and adhesive 

uses 27,663 11,585 

Protective coating resins, 

straight and modified 38,566 32,454 
Resins for all other uses, 


including molding 135,188 96,131 


Styrene resins, total 
Molding materials, total 


976,937 
667,789 


319,200 - 
348,589 -— 


763,057 
475,597 


Straight polystyrene 
All other 
Protective coating resins, 
straight and modified’ 81,642 
Textile- and paper-treating and 
coating resins 63,155 
Resins for all other uses 164,351 


110,602 


176,858 


“Source: U. S. Tariff Commission. “Dry basis,’ for the purpose 
of this report, is defined as the total weight of the material, 
including that of resin, jae, fillers, extenders, colors, 
and stabilizers, and excluding that of water, solvents, and other 
liquid diluents. 

*Includes data for styrene-alkyd polyester resins. 

Based on resin 





Material 1959 
1000 lb. 


Vinyl and vinyl copolymer resins’, 
total‘ 1,166,465 


Polyviny! chloride and copolymer 
resins (containing 50% or more 
polyvinyl! chloride) for: 

Film (under 0.010 in. gage) 88,904 74,481 
Sheeting (0.010 in. gage and over) 130,178 73,856 
Molding and extrusion 305,947 223,665 
Textile and paper treating and 

coating 68,449 64,195 
Flooring 153,007 109,765 
Protective coatings 31,367 26,647 
All other uses 96,506 74,883 

All other viny] resins for: 

Adhesives 59,495 52,101 
Protective coatings 25,275 


All other uses 142,470 129,708 


Alkyd resins, total 559,941 502,590 


For protective coatings: 
Phthalic anhydride types: 
Unmodified 305,197 
Modified 109,296 
Polybasic acid types: 
Unmodified 15,224 13,104 
Modified (except by rosin) 10,933 11,829 
Rosin esters modified with 
maleic and fumaric acids 
only (hard resins) 40,099 47,437 
For all other uses 24,954 15,727 


348,101 
120,630 


Rosin esters, total 73,523 58,889 


Unmodified (ester gums) for 

protective coatings 25,653 27,413 
All other modifications for 

protective coatings and other uses 47,870 31,476 


Coumarone-indene and petroleum 


polymer resins 318,330 267,940 


Polyester resins, total 180,672 117,246 
For reinforced plastics 129,472 91,913 
For all other uses 51,200 25,333 

Polyethylene resins, total‘ 1,194,987 864,728 

For film and sheeting 

Molding materials 

Extrusion materials 

For all other uses 


344,353 314,989 
216,479 — 


155,049 — 
400,367 539,381 


Epoxy resins, total" 56,821 41,268 


For protective coatings 20,672 
For all other uses 24,561 


Miscellaneous plastics and resin 


materials‘ 287,159 192,318 


“Total is based on production; statistics by use are based on 


sales 
*Includes data for ~~ ages toluenesulfonamide, and other plas- 
tics and resin materials. 


(More statistics appear on p. 156) 
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View of three basic plastic components 








for a modern table radio. 


YOU'RE NOT GETTING ALL YOU -PAY FOR IF 
YOUR PRODUCTS DON’T HAVE THE 


MAAS 


nats where 





that looks bet 


@ 24 hour operation with strict adherence to delivery 
schedules. 
e 30 Jatest Hi-speed presses with 8 to 60 oz. capa- 
cities to handle any size job efficiently and 
economically. 
@ Molds designed and built in our own shop 
—— MAKRAY MANUFACTURING COMPANY 
Give your plastic products the edge f 4400 NORTH HARLEM AVENUE 
Call or write for information on the CHICAGO 31, ILL. « Gladstone 6-7100 


Makray 
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Synthetic elastomers production in 
1958 and 1959° 





1959 
1958 1959 unit 
Product production production value 


ie 1000 lb. 1000 lb. per lb." 
Synthetic elastomers, total 2,201,950 2,825,339 $0.27 
Polybutadiene-styrene type (S-type) 1,752,541° 2,210,380 23 
Polyurethane type — 2,377 1.05 
Polybutadiene-acrylonitrile type (N-type) 71,626 96,699 A9 
Polychloroprene type (Neoprene) 219,085 279,586 — 
Polyisobutylene-isoprene type (Butyl) 117,033 181,458 - 
Silicone elastomers — 5,215 3.94 
All other elastomers 41,665° 49,624 34 
‘Source: U. S. Tariff Commission. The term “Elastomers” is defined as substances in bale, crumb, wder, latex, and other crude 
forms, which can be vulcanized or similarly processed into materials which can be stretched at 68° F. to at least twice their original 
lengths and which after having been so stretched and the stress removed, return with force to approximately their original lengths. 


*Calculated on rounded figures. ‘Includes data for polyalkylene sulfide, polybutadiene, and polyisobutylene elastomers, and for natu- 
ral rubber modifications. “Included small amount of polyurethane type. «Included small amount of silicone elastomers 





Synthetic resin imports in 1959° 





Product Quantity Product Quantity 

ib. 26 _ 

Synthetic resins, total 3,578,126 Polyester resins 68,552 

“Akemi” stone and marble cement 21,494 Polystyrene resins 1,784,565 

Phenolic resins 85,971 Polyurethane resins 661,756 

Plastic phosphors 2,090 Vinyl resins (with coal-tar plasticizers) 93,958 

Polyamide (nylon) resins 757,310 Miscellaneous plastics and resins 102,430 
Source: U. S. Tariff Commission 
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DI-CUP... Key Link 
in Cross-Linking Polyethylene 


Di-cup, Hercules dicumy! peroxide, is a source of free radicals, which 
are highly effective in chemical cross-linking. It provides a simple, 
Tore] ale lant ier-] Par- [ale im ©) ¢-[oatler-] maal-1-]at-me) mols vs-linsieal low-density 
polyethylene. 

Cross-linked polyethylene is a thermoset material resistant to 
softening Tale me l=) ie) deat-helelame-) ai altcdam (-lanlel=1a-) 40] a-t-em bat-lele) som ale) 
evidence of environmental stress cracking and it is resistant to many 
solvents at high temperatures. 

This development opens new markets for products that require 
superior toughness, flexibility, impact strength, and chemical 
resistance. 


For more information on Di-cup, write 


Oxychemicals Division 
Naval Stores Department 


HERCULES. POWDER COMPANY 


910 Market Street, Wilmington 99, Delaware \ 











worried about 
static charges? 


The Keithley 250 Static 
Meter accurately measures 
electrostatic charges on plastics, 
paper, hydrocarbons and other 
poor conductors, giving an 
accurate profile of charge 
distribution so remedial anti- 
static measures can be effec- 
tively applied. 


Patterned after a design 
suggested and used by E. I. 
DuPont de Nemours & Co., 
the Keithley 250 Static Meter 
has been carefully field tested; 
is portable, sensitive, reliable 
and easy to use. 


SPECIFICATIONS 


Ranges: 10, 30, and 100 kilovolts, 
full scale. 


Accuracy: Within 5% of full scale 
readings. 


Protective Features: Anti-spark 
plastic head rim; shell at ground 
potential; no damage by overloads 


Price, complete with batteries and 
carrying case $325.00 


For details, write: 


PLASTICIZER PRODUCTION AND SALES, 1959 


By D. H. Bechtold,* P. W. Spink,* W. F. Waychoff,* 


and S. R. Weber* 


The year 1959 is one which will 
be long remembered by plasticizer 
consumers and producers. First of 
all, plasticizer production reached 
an all-time high, with a 25% in- 
crease over 1958. The preliminary 
United States Tariff Commission 
report indicates production of 524 
million Ib. in 1959 versus 418 mil- 
lion Ib. in 1958, or a growth of 106 
million pounds. Over 65% of the 
1959 production (355 million lb.) 
were used in polyvinyl chloride 
and copolymers. 

It was the rapid growth of these 
resins that was primarily respon- 
sible for the increased production 
and sales of plasticizers in 1959. 
Some of the increase is, however, 


*Monsanto Chemical Co., Organic Chemi- 
cals Div. 


FIG. 1: 


Important end-use markets for plasticizers in 


the result of improved reporting 
techniques to the Tariff Com- 
mission. The remaining 169 mil- 
lion lb. include plasticizers for all 
other vinyl resins, cellulosics, 
rubber and miscellaneous plasti- 
cizer uses, plus additional appli- 
cations such as gasoline additives, 
lubricants, and functional fluids. 
This record was obtained in 
spite of the steel strike in the last 
half of 1959 which drastically cur- 
tailed the availability of naphtha- 
lene, the essential raw material for 
phthalic anhydride. Since phthalic 
anhydride is the starting point for 
phthalate esters, this resulted in 
plasticizer shortages during the 
last part of the year which carried 
over into 1960. To augment the 
available naph- (To page 162) 
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polyvinyl chloride and copolymers, plotted for selected 
years. All numbers represent millions of pounds 31.0 
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o—— Production ———_——_—— Sales 1959 Unit 
h l ales ni 
Chemics 1950 1956 1957 1958 1959 value 





1000 lb. 10001b. 10001b. 10001b. 1000lb. 10001b. $1000 perlb. 


GRAND TOTAL 243,318 416,788 442,206 _417,944_ _ 523,969 461,889 _ 137,665 $0.30 
PLASTICIZERS, CYCLIC 


Total 180,631 315,343 329,290 312,225 395,934 354,750 96,538 0.27 


Phosphoric acid 
Tricresyl phosphate‘ 15,311 32,265 29,944 26,463 31,375 30,790 9,361 0.30 
Triphenyl phosphate 6,212 8,318 8,991 8,023 8,427 — — — 
Cresyl diphenyl phosphate — — — 7,222 10,525 9,509 2,644 0.28 


Phthalic anhydride esters, total 142,582 237,382 251,271 237,464 299,235 268,883 69,213 0.26 


Butyl decyl phthalate -- 3,869 4,582 10,573 — = _- _ 
Dibutyl phthalate 19,788 22,017 17,702 12,902 15,130 11,652 3,143 0.27 
Dicapryl phthalate — 3,667 —_ -- —- 9,604 2,399 0.25 
Dicyclohexyl phthalate — 5,994 6,771 6,683 3,461 1,449 0.42 











Diethyl phthalate 16,054 18,661 18,281 14,454 16,128 10,615 2,492 0.23 


Diisodecyl phthalate — 17,038 24,431 23,372 28,777 26,126 6,718 0.26 
Di(methy] cellcsolve) phthalate 1,810 3,247 2,388 2,702 2,991 2,805 960 0.34 
Dimethy! phthalate 3,767 4,037 3,293 3,494 3,318 3,582 850 


Dioctyl phthalates, total — 111,661 113,095 110,840 146,788 126,443 31,313 


Di(2 ethyl hexyl) phthalate 60,537 80,632 73,568 76,729 104,811 86,981 21,638 
Diisooctyl, di-n-octyl, & 
mixed octyl phthalates 2,595 31,029 39,527 34,111 41,977 39,462 9,675 


Octyl decyl phthalate, total — 11,269 13,319 10,293 20,466 21,015 5,332 








n-octyl n-decyl phthalate — — ~- — 10,291 10,136 2,705 
iso-octyl iso-decyl phthalate — — —~ — 4,772 5,783 1,368 
all other — — — — 5,453 5,096 1,259 
All other* 38,031 41,916 48,236 42,063 58,954 53,580 14,557 


All other cyclic plasticizers' 16,526 37,378 39,084 33,053 46,372 45,568 15,320 


PLASTICIZERS, ACYCLIC Total 62,687 101,455 112,916 105,719 128,035 107,139 41,127 


Adipic acid esters, total 8,504 8,982 9,459 13,769 11,038 4,641 


Diisodecyl adipate — 1,150 1,294 1,963 2,989 3,055 1,209 
Di(2-ethyl hexyl) adipate 97: 1,128 1,828 1,731 1,726 1,702 675 
Octyl-decyl adipate — -- oo 1,137 1,770 1,506 569 
Diisobutyl adipate — 359 — — — = 
Complex adipic acid polyesters — _— as 3,068 2,310 1,181 
Diisooctyl adipate 2,218 1,833 2,134 3,561 1,952 742 
All other 4,008 3,668 2,494 3,723 2,823 1,446 


Azelaic acid esters, total 9,414 5,854 6,160 8,078 6,144 3,060 


Di (2-ethyl hexyl) azelate — — — 7,091 6,539 2,954 


All other — — — 987 205 
Glyceryl monoricinoleate 301 334 328 430 436 


Oleic acid esters, total 7,401 10,084 10,033 6,007 1,309 5,018 


Butyl oleate — 1,858 2,006 1,179 2,101 686 
Methyl oleate — 693 817 948 


All other — 7533 7,210 4828 4,260 4,332 


Palmitic acid esters -- -- — 2,606 2,904 889 
Phosphoric acid esters 4,887 6,565 10,221 7,327 8,231 7,206 


Sebacic acid esters, total 2,258 11,702 12,533 11,635 9,969 6,593 
Dibutyl sebacate 2,258 3,111 3,595 — 3,993 1,251 
All other — 8,591 8,958 — 5,976 5,342 


Stearic acid esters, total 17,158 10,586 9,903 5,648 1,677 5,937 


n-butyl stearate 1,904 7,085 5,892 2,426 4,118 3,444 
All other 15,254 3,501 4,011 3,222 3,559 2,493 


Triethylene glycol di (caprylate- 
caprate) 1,440 2,315 1,659 2,688 2,541 


All other acyclic plasticizers‘ 25,018 42,789 52,721 54,890 60,737 22,308 




















*All res are from U. S. Tariff Commission Reports. 

»*Calculated on rounded figures. 

‘Includes material produced for use as motor fuel additive. 

“Includes data for phthalic anhydride esters of phenol, cyclohexanol, fatty alcohols, mono & di-hydric alcohols, cellosolves, & 
phthallyl glycollates. 

*Includes data for synthetic camphor, toluenesulfonamides, tetrahydrofurfuryl oleate, and other cyclic plasticizers. 

tIncludes data for citric and acetylcitric, palmitic, tartaric and ricinoleic acid esters, and for butyl myristate; glyceryl and glycol 
esters of certain fatty acids, glyceryl tripropionate, complex polymeric materials and other acyclic plasticizers. 
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You can get fast service on this broad line 


ANYWHERE IN THE U.S.A. 


To provide even better service on your plastics 
molding machinery requirements, Watson- 
Stillman has added a number of new distributors 
to those already situated throughout the U.S.A. 
Any one of these distributors is ready to serve 
as your personal representative ... assuring the 
fastest possible delivery with a minimum of lost 
time in order processing. 

From the company’s “Completeline” of equip- 
ment they can prescribe a machine that is tailored 
to the job. Because Watson-Stillman makes all 
types in a wide range of sizes, there is never any 
need to compromise. And remember: behind the 
machinery stands experience as old as the 
industry. 

Need molding machinery? Contact the distrib- 
utor nearest you. To start with, ask for bulletins 
covering the products in which you are interested. 


FARREL-BIRMINGHAM COMPANY, INC. 


WATSON-STILLMAN PRESS DIVISION 
565 Blossom Road, Rochester 10, N. Y. 
Plants: Ansonia and Derby, Conn., Buffalo and 
Rochester, N. Y. 
European Office: Piazza della Republica 32, 
Milano, Italy 
Represented in Canada by Barnett J. Danson, 
1912 Avenue Road, Toronto, Ontario 
Represented in Japan by The Gosho Company, Ltd. 
Machinery Department, Tokyo, Osaka, and Nagoya 


FARREL 


WATSON 
STi LLMAN 











FARREL WATSON-STILLMAN MOLDIN 
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HARROD-CARLSON MACHINERY, INC. 
846 Lexington Street 

Waltham 54, Massachusetts 
Telephone: TWinbrook 3-1001 


R. A. YORK 

3 Roberts Road 

Plainfield, New Jersey 
Telephone: Plainfield 5-0303 


FARREL-BIRMINGHAM 
COMPANY, INC. 

344 Vulcan Street 
Buffalo 7, New York 
Telephone: Bedford 3440 


FARREL-BIRMINGHAM 
COMPANY, INC. 

665 West Market Street 
Akron 3, Ohio 

Telephone: POrtage 2-8871 


BURLEIGH & STOCKER 
MACHINE TOOL CO. 

23675 Woodward Avenue 
Pleasant Ridge, Michigan 
Telephone: JOrdan 4-6555 


MILLHOLLAND & CONRAD, INC. 
6325 Guilford Avenue 
Indianapolis 20, Indiana 
Telephone: Clifford 5-4176 


FARREL-BIRMINGHAM 
COMPANY, INC. 

10725 South Western Avenue 
Chicago 43, Illinois 
Telephone: PRescott 9-3421 
THE SATTERLEE COMPANY 
2200 East Franklin Avenue 


Minneapolis 4, Minnesota 
Telephone: FEderal 3-5264 


J 
10 
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10 


D. A. OLSON COMPANY 

420 East 45th Street 
Seattle 5, Washington 
Telephone: MElrose 3-4133 


JAMES H. WOLCOTT MACHINERY CO. 
5819 Manton Avenue 

Woodland Hills, California 
Telephone: Diamond 6-6411 


SOUTHWEST MACHINE TOOL CORP. 
222 North 7th Avenue 

P.O. Box 13626 

Phoenix, Arizona 

Telephone: AL 3-4197 


FARREL-BIRMINGHAM 
COMPANY, INC. 

710 Peachtree Street, N.E. 
Atlanta 8, Georgia 
Telephone: TRinity 6-1352 


NICHOLAS AND PARKS 
MACHINERY COMPANY 
2800 Commerce Street 
P.O. Box 5729 

Dallas 22, Texas 
Telephone: RI 1-3246 


PEERLESS SUPPLY COMPANY, INC. 
701 Spring Street 

P.O. Box 36 

Shreveport, Louisiana 
Telephone: 42-4145] 


WESSENDORFF, NELMS & CO. 
5535 Harvey Wilson Drive 
Houston 20, Texas 
Telephone: WA 8-5151 
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How would you like more press 
time without buying more 
presses! If your operator takes 
too long to apply a release 
agent, you may be unnecessar- 
ily holding the gate open ten 


minutes out of every machine 
hour. 


This is expensive time. Most 
of it can be saved by using 
Bomb-Lube because Bomb- 
Lube is applied faster and far 
less frequently. To put it con- 
cisely, Bomb-Lube pays for it- 
self and makes an additional 
profit by molding more shots 
out of the same machine hour. 

Our list of customers reads 
like the Blue Book of the mold- 
ing industry. These are men 
who have found through time 
studies that it pays to use 
Bomb-Lube. Are you one of 
them? 

You can buy mold releases 
for as little as fifteen or twenty 
cents a pound. Bomb-Lube 
costs much more, yet is used 
by more molders than all other 
releases combined. Why? Be- 
cause it’s cheapest to use! 

This premium quality, pat- 
ented formula mold release will 
not mark or discolor the part, 
will not build up on the mold. 

Use it safely; it’s non-toxic, 
non-inflammable, non-explo- 
sive. 

If you are one of the few 
molders who haven’t tried 
Bomb-Lube, drop us a line on 
your letterhead for a free sam- 
ple and informative booklet. 


PRICE-DRISCOLL CORPORATION 
350-A Sunrise Hwy., Rockville Centre, N. Y. 





thalene, some producers utilized 
ortho-xylene as a starting mate- 
rial. As a direct result of the pro- 
longed steel strike, several oil 
companies upped plans for pe- 
troleum naphthalene. It prob- 
ably will be late 1961 before ma- 
terial is available from this source. 

Plasticizer prices (which always 
have been extremely competitive) 
reached a new low in 1959 for the 
largest volume plasticizers—the 
phthalate esters. The low prices 
of phthalate esters in 1959 plus 
the reduced selling schedules for 
vinyl resins caused PVC com- 
pounds to hit their lowest prices 
in history. Thus, new and ex- 
panded uses for polyvinyl chloride 
developed. Among the expanded 
uses for polyvinyl chloride were 
greatly increased consumption in 
the floor covering field and in the 
molding and extrusion category. 

To further make 1959 a memor- 
able year, Congress passed the 
amendment to the Federal Food, 
Drug and Cosmetic Act to be ef- 
fective March 6, 1960. While this 
had a rather minor effect on for- 
mulations in 1959, the year 1960 
will see a great many formulation 
changes to comply with the Act 
resulting in additional sales of 
non-toxic plasticizers. 


A decade of growth 


Plasticizers have had an aver- 
age annual growth of 7.7% for 
the past 10 years. This is shown 
in Table I, below. 

Table II, p. 164, shows the es- 
timated use of plasticizers in res- 
ins for 1950 and 1959. It will be 
noted that the major growth of 
plasticizers in this decade has 
been in the plasticization of poly- 


vinyl chloride and its copolymers 
(135 million lb. in 1950 to 355 
million lb. in 1959). 

The important end markets for 
plasticizers in polyvinyl chloride 
and copolymers are shown in 
greater detail in Table III, p. 164. 
Figure 1, p. 158, shows the same 
data plotted for selected years. It 
will be noted that the major 
growth areas for vinyl chloride 
resins includes the molding, ex- 
trusion, and floor covering field. 
The growth in floor coverings has 
been truly outstanding—from 21.9 
million lb. in 1953 to an estimated 
157.0 million Ib. in 1959. 

What is the future for this 
field? When one realizes that the 
maximum upper limit for use in 
the field—estimated to be 150 to 
175 million lb. annually—was es- 
sentially reached in 1959, it is dif- 
ficult to predict the future. Best 
current estimates are, however, 
that 225 million lb. are probably 
the upper limit of growth by 1965. 


Types of plasticizers 


The U. S. Tariff Commission 
report divides plasticizers into 
two major classifications: cyclic 
and acyclic. The cyclic classifica- 
tion includes any containing an 
aromatic (benzene) nucleus. 

Acyclic products are aliphatic 
compounds of two main types. 
The first is based on dialkyl esters 
of aliphatic dibasic acids, while 
the second is derived from fats, 
vegetable oils, and other natu- 
rally-occurring products. 


Cyclic plasticizers 

Phthalic anhydride _ esters: 
Phthalate esters continue to dom- 
inate the plasticizer field. They 





Table 1: Growth of plasticizers since 1950 





Production 


millions of lb. 


242 
280 
266 
292 
300 


Growth 
over preceding year 


Growth 
over preceding year 


millions of lb. 


38 


- 14 


26 

8 
95 
21 
26 


— 24 


106 
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NUODEX Announces 


FUNGITROL 11 


a non-metallic ...heat-stable... 


safe-to-use...non-staining 


FUNGICIDE 


for calendering 
...extruding 


...and other vinyl 





processes 


Nuodex announces another new advance in its pro- 
gram to help producers of vinyl calendered and ex- 
truded materials to improve their products at lower 
cost—Fungitrol 11. 


Fungitrol 11, a fungicide-bactericide, delivers a higher 
level of long-lasting activity than other chemicals now 
available. Concentrations can be reduced by as much 
as 50% or more to achieve equivalent protection 
against “pinking” and other attacks caused by fungus. 
Fungitrol 11 also controls a wide spectrum of bacteria. 





Fungitrol 11 offers important advantages in process- 
ing. It is both heat- and light-stable, has a color su- 
perior to other fungicides, is non-staining, has low 
residual odor, holds side effects to minimum, It is non- 
metallic, non-toxic, non-irritating and, because of its 
extremely neutral nature, is safe for use in various 
types of wearing apparel. 


For complete technical data, including recommended 
levels of concentration, and a sample of Fungitrol 11, 
write to Nuodex, Plastics Products Division. 


NUODEX special purpose chemicals for industry 
NUODEX PRODUCTS COMPANY °+ ELIZABETH, NEW JERSEY 

A Division of Heyden Newport Cnemical Corporation 
Fungicides + Nickel Salts + Organic Peroxides + Paint Additives + Stearates + Vinyl Additives 
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account for 299 million lb. of the 
524 million produced, or roughly 
57 percent. This percentage has 
remained relatively constant ove: 
the past decade. 

The steel strike resulted in the 
previously-mentioned shortage of 
phthalate esters during the last 
half of 1959. The formulating 
chemist showed great ingenuity in 
substituting materials not seri- 
ously affected by the steel strike, 
such as phosphates, adipates, ben- 
zoates, polymerics, and secondary 
plasticizers, in order to keep the 
consuming public adequately sup- 
plied with plastic articles. Since 
most of these substitutions re- 
sulted in slightly increased costs, 
they will not result in a perma- 
nent loss of markets for phthalate 
esters. The shortage of phthalic 
anhydride probably reduced total 
phthalate ester production by at 
least 10 million Ib. in 1959. 

Approximately 230 million Ib., 


or 72%, of the total phthalates are 
estimated to be used in viny] 
chloride resins. Dioctyl phthalates 
continue to dominate the phthal- 
ate ester market, although octyl 
decyl phthalates and diisodecy] 
phthalates are being used in many 
new applications. 

Dioctyl phthalate types in- 
creased by 36 million lb. over 1958 
because of their general purpose 
properties. Octyl decyl phthalates 
increased 10 to 20 million lb., 
while diisodecyl phthalate showed 
a growth of over 20 percent. 

All other phthalate esters grew 
by 17 million lb., the bulk of 
which (11 million lb.) is probably 
butyl octyl phthalate, which is re- 
ported separately in 1958 but not 
in 1959. 

In the lower-molecular-weight 
phthalate esters, dibutyl phthal- 
ate showed a 2 million lb. growth 
over 1958, not because of any new 
technology but primarily because 


of increased demand due to im- 
proved business conditions. 

Dimethyl phthalate showed a 
slight decrease in 1959 compared 
to 1958. In all probability, a por- 
tion of this was replaced by di- 
ethyl phthalate in cellulose acetate 
because of the latter’s approval by 
the FDA. Consequently, diethyl] 
phthalate showed an increase over 
1958 with further increases ex- 
pected in 1960 as it replaces a por- 
tion of the dibutyl phthalate used 
in adhesives. 

Phosphoric acid esters: Tri- 
cresyl phosphate showed a growth 
of almost 20% in 1959 over 1958, 
the major portion of which was 
due to its increased use as a gaso- 
line additive. Of the 31 million lb. 
produced in 1959, it is estimated 
that only 15 to 17 million lb. were 
used as true plasticizers, with the 
balance being used as lubricants, 
hydraulics, or gasoline additives. 
Tricresyl phosphate remains one 





Table tf: End-resin use of plasticizers 





Estimated 
resin 


PVC and copolymers 

Other vinyls 

Cellulosic resins 

Rubber 

Other resins and non-plasticize1 
resin combination uses 


Total 


lb. 
135,000,000 
15,000,000 
50,000,000 
9,000,000 


33,000,000 
242,000,000 








Table tl: Plasticizer use in PVC end applications 





Use 


Film under 10 mils 
Sheeting 10 mils and over 
Fabric treatment 
Paper treatment 
Floor coverings 
Molding and extrusion 
Phonograph records 
Slush and elastomeric molding 
Profiles 
Wire coating 
Rigid pipe and shapes 
Garden hose 
Miscellaneous 
Foam and sponge 
Protective coatings 
All other uses 
Total 


c.f. Mopern Prastics, Jan., 1960 pp. 97-98 
c.f. Mopern Prastics, Jan., 1953, p. 62 


Resin” Plasticizer 


81,000,000 
64,000,000 
35,000,000 

7,500,000 


32,400,000 
35,200,000 
17,500,000 

2,600,000 


33,000,000 


68,000,000 
10,000,000 
1,000,000 
3,000,000 
45,000,000 


1,000,000 
1,000,000 
27,000,000 
4,000,000 


9,000,000 


14,300,000 
135,000,000 


35,000,000 
290,500,000 


— 1959 ———_——_ 
Resin" Plasticizer 


86,000,000 
87,000,000 
70,000,000 
10,000,000 
157,000,000 
290,000,000 
43,000,000 
54,000,000 
46,000,000 
96,000,000 
18,000,000 
24,000,000 
5,000,000 
4,000,000 
31,000,000 
97,000,000 
828,000,000 


34,000,000 
47,000,000 
35,000,000 
3,000,000 
58,000,000 
136,000,000 
1,000,000 
43,000,000 
20,000,000 
57,000,000 


10,000,000 
2,000,000 
3,000,000 
3,000,000 

39,000,000 

355,000,000 
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YEOLAC 


THE BORG-WARNER PLASTIC THAT’S TOUGH, HARD, AND RIGID 


Remington Rand wanted a superior material for the housing of their new 
standard and portable typewriters—one as advanced as the machine itself. The 
material had to be light in weight to make the typewriter easy to carry... 
stain-resistant ... tough enough to resist cracking under impact... durable enough 
to withstand rough daily use in home or office . . . and economical to 
meet competitive prices. Remington Rand found what they wanted in CYCOLAC, 
the tough, hard, rigid ABS plastic from Borg-Warner. 


Plan to test CYCOLAC yourself. Better in more ways than any other plastic. 


MARBON CHEMICAL vivision BORG-WARNER 


WASHINGTON WEST VIRGINIA 
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HIGH DENSITY 
POLYETHYLENE 


PROFIT PARADE 








Part Goes to Grace Plastic for Greater Durability 


Automatic Milk Service, Inc. improved the performance of its 


coin operated milk vending machines through a change in 
design and material for one key part. The part is a chute 
through which milk cartons are dispensed. Produced the new 
way, it rarely requires repairs or maintenance. 

The chute is subjected to rugged treatment every time the 
machine is operated (a carton of milk is released from above 
and hits the chute with considerable impact), and every time 
the machine is filled (the serviceman uses the chute as a plat- 
form to hold his milk case). Many different materials were 
tested for the part. Grace’s high density polyethylene was 
chosen as the material that could withstand such abuse over 


a long period. The chute was redesigned for efficient vacuum 


forming with Grex sheet by Highland Products, Inc. 

Chutes made from this Grace plastic stand up so well they 
rarely require attention. Even in cold weather, when other 
plastic materials lose their strength, these Grex chutes will 
not crack or break on impact. 

For the vending machine company the use of Grex means 
longer chute life and lower maintenance costs. Perhaps you 
can reduce costs, too, by taking advantage of Grex for your 
products. The best way to find out is by calling in the experts. 
Grace has the production, technical and marketing facilities 
to help put your product in the Grex profit parade. Everyone 
Says we're easy to do business with. 

Grex is the trademark for W. R. Grace & Co.’s Polyolefins. 


w.re.G RACE 2co.} 


POLYMER CHEMICALS DIVISION 


CLIFTON, NEW JERSEY 
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TECHNICAL 
CORNER 


Large part designed with deep draws 
successfully vacuum formed from Grex sheet. 


The experience of Highland Products, 
Inc. in redesigning and forming the chute 
for milk dispensing machines may give 
you some ideas on how to take maximum 
advantage of Grex for your own projects 

Simplification in design was the first 
step in production of the part. Originally 
it was a complicated assembly of nearly 
twenty pieces. The new design by Highland 
calls for only two large vacuum formed 
Grex pieces plus three flat Grex strips 
as stiffening members. 

Deep draw required. In the interests of 
production efficiency and part perform- 
ance, Highland’s design calls for deep 
draws, straight walls and sharp corners. 
Such design requirements are difficult to 
satisfy in thermoforming many types of 
plastic sheet. The fact that satisfactory 
parts are being produced may be at- 
tributed to the thermoforming character- 
istics of high density polyethylene. 

Slow cooling an advantage. High density 
polyethylene remains workable for a rela- 
tively long period. In this case, the Grex 
sheet is workable for 60 to 90 seconds 
after drawdown —sufficient time to obtain 
necessary detail on the sides of the pieces. 

Want to know more about what can be 
accomplished by vacuum forming of 
Grex sheet? If you have an application in 
mind, give Grace Technical Service the 
opportunity to help you. We may not 
know all the answers, but we do have 
experience with high density polyethylene 
on our side—and are learning more 
every day. 


Technical Service Department 
W. R. Grace & Co., Clifton, New Jersey 
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of the most permanent monomeric 
plasticizers and is well established 
as a flame-retarding plasticizer 
for polyvinyl chloride as well as 
for cellulosic resins. 

Triphenyl phosphate remained 
essentially static in 1959 with its 
main use continuing as a flame- 
retarding plasticizer for cellulose 
acetate resins when used in 
combination with low-molecular- 
weight phthalate esters. 

Cresyl diphenyl phosphate 
showed a growth of 3 million lb. 
primarily as a gasoline additive. 

All other cyclic plasticizers: All 
other cyclic plasticizers showed a 
growth of 13 million Ib. in 1959 
following the industry growth 
pattern, and also benefiting from 
some temporary replacement of 
phthalate esters because of their 
shortage. This category includes 
other aromatic phosphates, tolu- 
enesulfonamide plasticizers, chlo- 
rinated biphenyls and terphenyls, 
synthetic camphor, tetrahydro- 
furfuryl oleate, and others. 


Acyclic plasticizers 


Adipic acid esters: Adipic acid 
esters showed a growth of 43 
million lb. in 1959. For the first 
time complex adipic acid poly- 
esters are shown in this category 
at 3 million pounds. This figure 
seems extremely low and un- 
doubtedly a much greater per- 
centage of complex polyesters 
containing adipic acid are shown 
under the “all other” acyclic cate- 
gory. The dialkyl adipic acid es- 
ters find their main use as special 
plasticizers to impart good low- 
temperature flexibility to vinyl 
chloride resins, rubber, and mis- 
cellaneous resinous compounds. 

Azelaic acid esters: Azelaic acid 
esters (the major portion of 
which is di-2-ethyl hexyl azelate) 
showed an increase of 2 million 
Ib. in 1959. They are used pri- 
marily as a flexibilizing plasticizer 
in vinyl films and coated fabric 
plus uses in the lubricant field. 

Phosphoric acid esters: The 
production of acyclic phosphoric 
acid esters increased by roughly 
1 million pounds. Tri-2-ethyl 
hexyl phosphate is perhaps the 
largest single plasticizer in this 
category. It is used primarily in 
applications as a low temperature, 
fungus-resistant plasticizer for 
vinyl coatings. Tributyl phosphate 


also makes up a large portion of 
the acyclic phosphoric acid esters, 
being used in a non-plasticizer 
application. Tributoxy ethyl phos- 
phate is most widely used in poly- 
styrene floor wax systems. 

Sebacic acid esters: Sebacic acid 
esters declined by almost 2 million 
lb. in 1959. This decline was pre- 
dictabie on the basis of increased 
competition from azelate and 
adipate acid esters in both the 
plasticizer and lubricant field. 

Stearic acid esters: Stearic acid 
esters showed a 2 million lb. in- 
crease with the bulk of the growth 
in butyl stearate. Butyl stearate is 
used primarily in rubber applica- 
tions. It is possible that the sales 
of epoxidized stearates are shown 
partially under the stearic acid 
ester column and also partially 
estimated under the all other 
acyclic category. 

Polymeric plasticizers: All other 
acyclic plasticizers increased from 
51 million Ib. in 1958 to 67 million 
Ib. in 1959. This is one-half of 
the acyclic plasticizers produced, 
making it difficult to make a de- 
tailed analysis of this figure. If 
one assumes that this includes a 
major portion of the polymeric 
plasticizers consumed, plus the 
epoxidized fatty acid esters and 
triglycerides, such a total could 
be accounted for. It is estimated 
that of this 67 million lb., over 30 
million lb. was the polymeric 
plasticizer type, with well over 
another 30 million lb. being of the 
epoxy type ester. 


The future of plasticizers 


It is difficult to anticipate the 
future pattern of plasticizer re- 
quirements. As new applications 
develop, new demands are placed 
on the plasticizer manufacturer to 
supply specific products to meet 
these applications. However, it is 
safe to say that the standard plas- 
ticizers will undoubtedly continue 
to expand in growth as new vinyl 
applications are developed, but 
their growth will be supplemented 
with specialty plasticizers to meet 
end product requirements. The 
greatest activity is occurring in 
the areas of developing more per- 
manent monomeric phthalates, 
improved polymeric plasticizers 
and increased emphasis on addi- 
tional and different plasticizers 
for non-toxic applications.—End 
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Magnetic vinyl for level 


Designed for electricians, plumbers, metal workers, and construc- 
tion personnel, new levels make use of recently developed mag- 
netized vinyl strip to free both hands of the user. 

The levels were developed by Empire Level Mfg. Co., Milwau- 
kee, Wis., and incorporate flexible Koroseal magnetic strip supplied 
by B. F. Goodrich Industrial Products Co., Akron, Ohio. The new 
tool constitutes a valuable time saver because it clings to metal 
surfaces and gives a constant and accurate reading while workers 
can use both hands for fitting and leveling. 

This is the third major application for magnetized vinyl strip. 
Initial volume use for the new product was an airtight strip to 
seal refrigerator doors. The second one, introduced earlier this year, 
involved the adaptation of the flexible magnet to storm and screen 
doors that “remember to shut themselves.” 








Better bowling ball bags—for 25%, less 


LIGHT WEIGHT and indestructibility 
are two of the prime reasons why ABS 
sheet material is used by Regal Plastic 


Co. to produce this b wling ball bag 
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After scoring handsomely in lug- 
gage, ABS (acrylonitrile-butadiene- 
styrene) sheet material has now 
penetrated another, though related, 
field: bowling ball bags. 
Considering the abuse such bags 
get, the frequency with which they 
are used, and the fact that a bowl- 
ing ball weighs around 16 lb., it is 
clear that any material that wants 
to compete in this lucrative market 
(there are close to 30 million bowl- 
ers in the United States) must not 
only be tough; it has to be practically 
indestructible. What’s more, it must 
combine this indestructibility with 
light weight, so it doesn’t contribute 
unnecessary poundage to the already 
heavy burden of the bowler. Fi- 


nally, these bags must be competi- 
tive in price. 

A line of bowling bags, developed 
by Regal Plastic Co. Kansas City, 
Mo., meets all the requirements. Not 
only does it weigh less than com- 
parable leather bags, but the retail 
price is $14.95, roughly 25% below 
other high-quality equivalents. Be- 
ing made of ABS sheet, the bag is 
stain-, water-, mildew-, grease-, 
shatter-, and fractureproof. It comes 
in white, blue, saddle tan, charcoal 
gray, red, and black. 

The carrier is blow formed in two 
halves of %-in.-thick-Royalite 400 
Series ABS sheet material, a prod- 
uct of U. S. Rubber Co. Nauga- 
tuck, Conn. Forming is into a 
grained female cavity, run on a 
Regal sheet-forming machine. Both 
male and female shells incorporate 
Regal-patented (U. S. 2,878,907) 
turned-in edge construction, which 
eliminates the necessity of any type 
of male and female attachments for 
the closures. A separate cavity is 
used for each shell. 

The bottom is reinforced with a 
separately formed cup of %-in. Roy- 
alite that also provides the depres- 
sion into which the bowling ball 
fits. In addition, the cup moves the 
ball automatically up into a lift-out 
position when the bag is opened. 

A special formed insert, produced 
of ABS-strip, forms a compartment 
at the top of each shell to hold a 
bowling shoe. The insert is attached 
to the shell with a specially devel- 
oped adhesive. 

Handles are molded of high-den- 
sity polyethylene. Draw bolt, hinge 
stays, and other hardware are at- 
tached with tubular rivets, backed 
up with washers, etc., on the interior 
of the ABS shell. 

According to Regal, Royalite was 
chosen because it is available as 
solid colored sheet, has low-temper- 
ature impact resistance down to 
—60° F. (much bowling is done in 
the winter), has a deformation tem- 
perature up to 185° F. under load, 
and, perhaps most important of all, 
has been used with considerable 
success in the company’s line of 
Regal-Aire luggage. 

Sale of the bag is brisk, according 
to the company. It suggests that the 
field of small specialized carriers 
(from doctor’s bags to lunch pails) 
is one the plastics in- (To page 172) 
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POLYETHYLENE COATING OF WIDE PAPER 


CONTINUOUS OPERATION AT 1,000 FPM 


When the converting operation calls for polyethyl- 
ene coating of wide-web kraft and other papers, no 
production unit can surpass an Egan Extrusion 
Coater! 

The coater illustrated above includes a flying-splice 
unwind stand, direct electric heat extruder, die, 
laminator, and single drum surface winder. The 
combination is capable of continuous operation at 
1,000 fpm. 

Open construction of the laminating unit permits 
maximum access and visibility for the operators. The 
laminator also has controlled stripping tension, and 
includes patented horizontal and vertical adjustments 


of the laminating nip which are essential for maxi- 
mum adhesion control. 


The cooling roll is of a unique patented design. 
This double spiral roll provides for highly efficient 
cooling and extremely uniform temperatures across 
the roll. Use of the double spiral permits water 
to enter simultaneously from both ends of the roll 
and exit at opposite ends from the point of entry. 
The temperature across the entire face of the 
roll during operation has a differential of no more 


than 2°F. 


Egan production units are available in widths to 


120”. 


WORLD’S LEADING MANUFACTURER OF EXTRUSION COATERS 


WRITE for this handy Egan Extrusion Speed 


Calculator which quickly determines any extru- 


sion capacity required for a specific web speed, 


width, and coating thickness. 


CABLE ADDRESS 


sometrv Ate, mer 


FRANK W. EGAN & COMPANY LICENSEES 


SOMERVILLE, NEW JERSEY 


MANUFACTURERS OF PROCESSING MACHINERY FOR PAPER, FILM & FOIL, 
AIR DRYING SYSTEMS: ROTOGRAVURE PRINTING PRESSES; PLASTICS 
EXTRUDERS & ACCESSORIES; TEXTILE FINISHING MACHINERY. 
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Pollock Paper Company, division of St. Regis Paper Co., 
using Tenite Polyethylene, supplies bags like these to package 
individually quick frozen foods —a new development that’s spur- 


ring frozen food sales. 


Transparent packaging of individually 
quick frozen food—known to the trade 
as IQF—is a giant step forward in 
frozen food merchandising. 

IQF foods are not frozen into a solid 
block. Instead, each piece is individu- 
ally frozen before packaging. Thus, 
housewives can buy IQF packages 
(usually one and one-half to two 
pounds) and pour out just the amount 
needed for a meal. Retailers benefit 
through larger unit sales; processors, 
through the economy of a simpler 
packaging operation. 

Bags were chosen for IQF foods so 
that the user would have the conven- 
ience of a package that could be re- 
duced in size as the contents were 
consumed. For the bag material, 
processors turned to film of Tenite Poly- 
ethylene. This Eastman plastic has 
proved ideally suited to the demands 
of the job. 

The film is strong, tough and flexible, 
and retains these qualities at below- 
freezing temperatures. Its performance 
on automatic filling machines reduces 


operating problems to a minimum. 
Strong seals, obtained with low seal- 
ing temperatures, increase package 
durability in shipment and in self- 
service cabinets. 

Extruded on special equipment to as- 
sure accurate control of thickness, the 
film is supplied by Pollock in both bag 
and roll form to leading frozen food 
processors. These users report that it 
cuts costs by making possible unusu- 
ally efficient machine operation with 
fewer broken bags. 

Tenite Polyethylene is a versatile 
plastic. For more information on 
any use, write EASTMAN CHEMICAL 
PRODUCTS, INC., subsidiary of East- 
man Kodak Company, KINGSPORT, 
TENNESSEE. 


TENITE 


POLYETHYLENE 


an Eastman plastic 


Film for frozen food bags extruded trom Tenite Polyethylene by Pollock Paper Company; 
general offices, Dallas, Texas. Plants and sales offices located coast to coast. 


Frozen foods now go to market 
bagged in film of 
TENITE POLYETHYLENE 
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(From page 168) 


And in ABS 


sheet material and in vacuum form- 


lustry might pursue 
ing it has both the material and the 


technique to do it 


Special techniques for 
faster, simpler production 
Electroformed 


station 


molds and a 70- 
have 
helped make Hartland Plastics Inc., 
Hartland, Wis., one of the 
injection 


decorating operation 


leading 
molders of figurines for 


ise as toys, religious articles as 


ELECTROFORMED MOLDS 
are favored for the produc 
tion of the Matt Dillon (TV 
Western Star) miniature be 
cause of their ability to ac 
curately wind faithfully re 


produce detail 


WAX MASTER of : rme 


19 from the 


inject 


be backed uf 
the injection 


172 


point of purchase advertising aids 
markets, 
life is short, the ability to rapidly 


convert a product idea into a pro- 


In_ these where product 


Aware 
of this, Hartland has, for 25 years, 
been constantly reshaping its manu- 
technique. The 


duction reality is mandatory 


facturing result is 


that today they can produce and 
market a complex, completely deco- 
item, such as the sheriff in 
the photo illustration, 120 days from 
the birth of the idea 

This is impressive when one con- 
is involved: A battery 


ready to 


rated 


siders what 
of artists, work in any 
medium, sculpt and carve the maste1 
model; precision pattern makers take 
master and 


the fragile convert it 


into a model of wood or metal; a 
mold engineer breaks it down into 
moldable components and plans the 
mold layout and construction; the 
wax master cavities are then made 
for the production of electroformed 
molds in the 


illustrated 


electroplating baths 
finally the thin 
copper cavities are backed up with 


below; 


die metal, mounted in steel die 
frames, and the product is ready to 
be injection molded, decorated, 
packed, and shipped. 

Electroformed molds play a large 
factor in the speed with which this 
can be done. Although the company 
has learned that on long runs these 
molds hold exacting toler- 
ances, and that maintenance becomes 


a problem, the 


cannot 


pluses more than 


mold cavities shown emerg 
The electroformed shell will 


na steel frame for use in 


outweigh the minuses. With these 
intricate, highly detailed 
cavities are quickly and faithfully 
produced, at a much lower cost than 
machined 


molds, 


steel or cast beryllium 
In molding figurines, accu- 
racy is a must, especially in statues 
which are meant to imitate real-life 
characters. Kids today are sharp and 
a plastic reproduction of Matt Dillon 
must look like Matt Dillon to sell 
at the toy counter. 


molds 


The parts are molded on conven- 
tional HPM presses ranging from 9 
oz. to 20-oz. units with an 80-oz 
preplasticator. Component statuette 
parts, mostly made of cellulose ace- 
tate and cellulose acetate butyrate 
(from Products 
Celanese Corp.) are as- 
sembled on jigs and fixtures at th« 
press 


Eastman Chemical 


Inc. and 
using 


acetone as a solvent 


cement. Acetate is used because of 
its excellent moldability and ability 
to reproduce fine mold detail while, 
at the same time, being easy on the 
soft thermoformed cavities. 
Another reason is its adaptability 
to spray painting and _ solvent 
cementing as well as its toughness 
in use. Butyrate is used 
weather resistance is needed 


where 

such 
as in the company’s new line of 13- 
to 27-in.-high religious outdoor 
garden statuary, which is exposed to 
rain, hail, storms, etc. 

Also contributing to the quality, 
efficiency, and the profitability of the 
figurine molding program is the lay- 
out and organization of the decorat- 
ing department. Moving smoothly 
through the area on conveyor belts, 
the finished but unpainted statuettes 
are given their lifelike appearance 
through the application of as many 
as eight carefully formulated fast 
colors. (Bee Chemical Co., 
Chicago, IIl., and Wolverine Finishes 
Corp., Grand Rapids, Mich.) At 70 
custom designed spray booths, the 
model is sprayed with each paint 
needed, using carefully fitted copper 
masks, to insure accurate delineation 
between different colors. Air brushes 
are used for special effects. At the 
end of the conveyor belt system, the 


drying 


parts are immediately packed and 
stored for shipment. 

Hartland’s program is of interest 
in that it shows what can be ac- 
complished when a molder uses 
creative thinking in organizing his 
plant and methods of 
manufacture tailored to the specific 


problems 


selecting 


confronting his business 


All-purpose letter opener 


A postal scale, letter opener, and 


magnifier all in one, composed of 
Lucite Delrin 


acetal pieces, makes an attractive ad- 


vertising give-away at (To page 177) 
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The assignment: “Track 
down a light, strong, attractive 





housing for a portable type- 
writer.” It took two years of 
work by a whole force of 
highly-trained investigators 
before the case was finished, 
but the results paid off. 
Many materials were 
checked out, but the solution 
to the problem was found in 
the use of plastic. It led to the 
development of a strong, smartly-designed, two-tone, all- 
plastic portable typewriter housing that is winning wide 
acclaim ...and sales. With over a million portables sold 
yearly, the sale of plastics takes another big step upward. 
And with the increasing use of plastics in building materials, 
appliances, furniture, luggage, automotive equipment and 
packaging, it’s easy to understand the billion-pound growth 
of plastics last year (to a total of 5% billion pounds). 
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Investigate this market! Your clue to extra sales 
lies in the fact that the processing of plastics requires ma- 





chines, motors, tools, dies and a host of supplies and services 
for making, molding and finishing plastic products. And your 
best lead for capturing your share of the market lies in the 
use of MODERN pPLasTics...the dominant magazine in the 
field, with more editorial matter, more paid subscribers and 
more advertising than all other plastics publications combined. 


Get the Files. Write our nearest office for your copy 
of the MODERN PLASTics Market and Media Data File. 





MODERN PLASTICS 


A Breskin Publication—Authority of the Field for 35 Years > QD 
Offices: New York, 575 Madison Ave.; Cleveland, 3537 Lee Rd.; 
Chicago, 620 N. Michigan Ave.; Los Angeles, 6535 Wilshire Blod.; 
Atlanta, 1722 Rhodes Haverty Bldg. 








Beats the Heat! Housewares made of Escon get repeated 
use without warpage. That’s because the heat resistance of 
polypropylene is greater than any other polyolefin. This 
makes it the desired material for such items as colanders, 
drainboards, dishpans, tumblers and lighting grilles. 


‘Ex 








Coo! Item! Escon is excellent as a food crisper for several 
reasons. It won’t absorb strong food odors and, when properly 
molded, has the ability to take normal cold without cracking. 
The design possibilities with versatile Escon are limitless, 
providing the opportunity to expand existing markets. 
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Fresh Point of View! Polypropylene is 2 to 4 times more 
impermeable to gases and liquids than other thermoplastics. 
This means freshness stays in, outside elements can’t enter. 
This makes Escon ideal for canister sets, bread boxes and 
cookie jars— which can be snap-fitted or self-hinged. 


5 
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New Idea! Escon can be undercut at high speed production 
cycles. Such items as clothes hampers can be molded in single 
flat pieces of various colors, then snap-locked for assembly 
and hinging. This means manufacturers can ship more prod- 
ucts in less space... retailers will use less storage space, too. 


ESCON POLYPROPYLENE CATCHES HER 


Important news for molders and designers . .. Escon polypropylene 
is here! It’s the amazing thermoplastic ideally suited to your prod- 


uct needs. 


Versatile Escon is easy to work with! It can be injection and com- 
pression molded, extruded, thermoformed and heat sealed. The 
injection molder can start at stock temperatures of 400-450°F., for 
small items... slightly higher for larger ones. In addition, gates 
and runners for Escon could be of the conventional type, and normal 
clamp pressures would be employed when molding it. And Escon 


PLASTICS 


molds easily—without warpage! Because of its low density, this 


amazing thermoplastic resin yields more pieces per pound. 
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EYE WITH NEW BEAUTY AND VER 


For the designer, the high strength of Escon plus its excellent chemi- 
cal and abrasion resistance allows accurate production of fine and 
intricate designs with high surface gloss. 


And because polypropylene offers greater heat resistance than any 
other polyolefin, products manufactured from Escon can be readily 
sterilized by heat or chemical means. 

ROUG 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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For technical assistance or to order 
Escon, contact the nearest Enjay office: 
(Home Office) 15 West 5ist St., New 
York 19, N. Y. (Other Offices) Akron 
Boston + Charlotte + Chicago + Detroit 
* Houston « Los Angeles +« New Orleans 
¢ Tulsa. 
2 Ble. tac ARR 
} 
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Cups 
and 
oo Containers 
Reifenhauser KG straight 
oe a from 
the 
Extruder 


Representative for sales and service 
in USA and Canada: 


HEINRICH EQUIPMENT CORP. 
111 Eighth Avenue, NEW YORK 11, N.Y, 
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POSTAGE SCALE letter 
opener combination. Close- 
up of Delrin spring is at 
left; close-up of hot stamped 
window is at right 


Christmas. It is made up of four 
parts: the main body, about 10% in. 
long, consisting of a one-piece 
acrylic handle and blade; a plated 
powdered-metal slide weight; a 1-in. 
square acrylic “window,” and a Del- 
rin spring, 1 by ™% in., that engages 
in a slot molded into the letter 
opener blade and provides an index- 
ing stop at each end of the blade. 
Projecting lugs molded into the bot- 
tom center of the letter opener pro- 
vide a pivoting point to make the 
unit a balancing scale. Letters to be 
weighed are placed on the handle, 
whose step-down design holds them 
in place. The blade of the instrument 
is calibrated in %-oz. units. By 
moving the sliding weight along the 
blade, letter weight and postage re- 
quirements can be determined. As 
an additional bonus, the handle is 
designed to act as a magnifying lens, 
giving better than 2X magnification. 

The unit, trademarked Stamp- 
Teller, is manufactured by Morgan 
Development Laboratories Inc., 
New Canaan, Conn. All parts are 
molded by Waterbury Companies 
Inc., Waterbury, Conn. The handle- 
blade combination is molded in a 
two-cavity mold on an 8-oz. Reed- 
Prentice, with the aspherical design 
lens formed by a separate insert. 
To assure proper curvatures of the 
lens and to keep calibrations accu- 
rate, parts are molded to a toler- 
ance of +0.002 inch. The window is 
produced in a two-cavity mold on 
a 4-oz. Reed-Prentice. The Delrin 
spring is made in a two-cavity mold 
in a 3-oz. Fellows. Legends and 
calibrations are hot stamped. It re- 
tails for $3 and can be imprinted 
as an advertising give-away. 


Acetal for computer part 


Acetal resin interposer links, key 
components in two models of Rem- 
ington Rand Univac machines, are 
80% less expensive and last 16 
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times longer than previously-used 
links of beryllium copper. The units, 
315 to a machine, transmit impulses 
from punched cards to the electronic 
“brains” of the computer. 

The plastic links are molded at a 
cost of $120 per thousand, com- 
pared to $630 for beryllium copper. 
And normal service life, 5 million 
cycles with the copper links, has 
now been increased to 80 million 
cycles with the acetal links. 

In the past, particles of fretting 
corrosion from the copper links 
often caused bearing failure in near- 
by components. By switching to 
acetal resin, a material with good 
abrasion and frictional resistance, 
the manufacturer eliminated this 
problem. In addition, a single plas- 
tic link weighs just under 1 g,, 
roughly seven times lighter than a 
copper link. 

The interposer links are injection 
molded of Du Pont Delrin acetal 
resin by B & B Plastics, Oakville, 
Conn., which uses a seven-cavity 
mold on a 3-oz. Fellows machine. 


Metallized Mylar-vinyl 
laminate in die-cut strip 
By supplying adhesive-backed, die 
cut pieces of metallized Mylar-vinyl 
laminate on continuous strips of 
heavy-weight backing paper, Coat- 
ing Products Inc., Englewood, N. J., 
has brought new economies to the 
decorative production labeling of 
household equipment, product parts, 
business machines, product contain- 
ers, etc. The new development has 
been designated Ready Strip. 

Coating Products has been mak- 
ing such decorative laminations for 
some time under the tradename 
Mirro-Brite (the firm also produces 
a larger line of other film lamina- 
tions). But until now the labor cost 
of applying single units by hand 
often exceeded the base cost of the 
decorative plastic material. Now, 
through the introduction of Ready 
Strip, hand labor is greatly elimi- 
nated. The strips can be run on 
automatic labeling equipment, ac- 
cording to the company. 

The following shows how the 
strips are produced: 

1. Clear rolls of Mylar (To page 178) 








example... 


IBERITE 


Reinforced phenolics 
at work... 


{or 


ELECTRIC AUTOLITE 
distributor bowls 


Autolite needed a plastic molding com- 
pound for a new base molded around a 
powdered metal bearing insert for igni- 
tion distributors in automotive and indus- 
trial engi The molded part must main- 
tain rigid dimensional tolerances under 
very adverse conditions of temperature 
and humidity. Autolite specified Fiberite 
No. X-2414 cotton fiber reinforced 
phenolic. Here is Autolite's report: 





1 Dimensionally stable 
2 impact resistant 

3 Heat resistant 

4 Corrosion resistant 
5 Light weight 

6 Easily machined 


EXPLORE FIBERITE 


If you need c reliabi iding compound 
with excellent electrical and mechanical 
properties plus the best in resistance to 
shock, chemicals and heat, explore Fiberite. 

We have formulations to fit a variety 
of applications. Our research depart- 
ment is at your disposal. Write for the 
Fiberite catalog. 





SALES OFFICES IN 
PRINCIPAL CITIES 





510-520 W. 4th St. 
Winona, Minnesota 





to 
your 
product 





are metallized to a_ high-gloss 
chrome or gold color. 

2. The metallized film is then 
laminated to flexible vinyl, with the 
metallized surface at the center. 

3. Laminate is embossed on the 
top surface to give it dimension and 
style. Various patterns can be used. 

4. The embossed lamination is 
coated on the reverse side with a 
high-tack pressure-sensitive adhe- 
sive, which in turn is backed by a 
heavy-weight paper backing. 

5. Rotary die-cutting machines 
reduce the rolls to final desired 
width. At the same time rotary dies 
slice across the moving’ web, 
through the laminate (but not the 
protective paper carrier) reducing 
the basic pattern to presplit units. 
All water material is automatically 
removed and the desired web with 
basic patterns spools up on the re- 
wind side for shipment. Prices will 
vary, but the pattern shown—2\% 
by 1%. in.—cost per thousand for 
decorated cutouts runs between $15 
and $20, depending on quantity. 


Foam package 

replaces cardboard 
Versatile pack designed to hold any 
two of seven different models of 
servo motors made by Daystrom 
Transicoil Div. of Daystrom Inc., 
Worcester, Pa. The package is 
molded by Pycofoam Corp., Norris- 
town, Pa., of Dylite (Koppers Co. 
Inc.) expandable polystyrene. 

The new package has resulted in 
cost savings of 50 percent. Also, it 
provides better product protection 
and presents a more attractive ap- 
pearance than the old unit. The 
latter consisted of a cardboard box 


holding only one single motor and 
requiring both a plastic film and 
corrugated board wrap to assure 
safety in transit. 

The motors shipped in these new 
containers go primarily into com- 
puter systems and aviation gear. 


. And in brief 

e Vinyl boat markers, 3 in. high 
and made in brilliant dayglo orange 
red, are produced by Trafficaide 
Corp., Auburn, N. Y. The numerals 
are reported to be longer lasting 
than paint and bond firmly to all 
surfaces without peeling. The ma- 
terial withstands the action of salts, 
strong or weak, and dilute acids, 
alkali, and gasoline and oils. 


e Cold headed stainless steel in- 
serts for molding into plastics com- 
ponents are available from The Car- 
penter Steel Co., Reading, Pa. The 
insert has a split head collar that is 
molded into the plastic housing with 
threaded end extended. Initially, the 
insert was made from carbon steel 
and brass. Then it was produced 
from stainless steels for high 
strength. The original stainless 
grades, in particular, caused prema- 
ture galling of dies and non-uniform 
parts. The inserts are now made 
from Carpenter Stainless No. 10 and 
Type 430 stainless grades. 


@ Marine first-aid kit is packaged 
in container molded of Monsanto 
polyethylene for Forest City Prod- 
ucts, Cleveland, Ohio, by Niagara 
Plastics, Erie, Pa. Product is re- 
usable for carrying tools, maps, or 
anything else that needs to be 
watertight.—End 


CONTAINERS ARE designed to hold various models of servo motors 
through molding in requisite contours into styrene foam. In left back- 


ground is the package that was replaced. 








Extrusions by 


: en 
20 years of “know-bow” are at your 
Write for brochure or fe or . 
parts, giving production réquirements amd re- 
sults f avon | 


NYLROD*..KELROD*..TUBES...SHEETS 


364 TOLEDO FACTORIES BLDG. *« TOLEDO 2, OHIO 
Call CHerry 8-3518 








CLAREMONT 


in Your Plastic 
Formulations 
insures Easier Processing 
Greater Strength 
Better Products 


CLAREMONT FLOCK CORPORATION 


Write for Samples CLAREMONT, NEW HAMPSHIRE 
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As part of its over- 
ail facilities, 


CARMER 
is fully equipped 
to fabricate rods, 
tubing and sheets 
into intricate ma- 
chined parts. For 
wire insulation, 

CARMER 
provides small di- 
ameter tubing 
(spaghetti) in Tef- 
lon, Kel-F and 
Nylon. 


CARMER'’s top-flight engineers 
meet the challenge of the "60s with 
the skill and knowledge to provide 
CAR MER customers with super- 
lative products—better products. 


CARMER offers its famous stock 
of extruded ‘‘Nylrod’’ and ‘‘Kelrod’’ 
rods and tubing...as well as... 
sheeting, and... 


KEL-F Kel-F special plasticized 
material available in all lengths, 
many stock diameters, 22 col- 
ors available. 

NYLON Nylon Rod ground or 
fabricated to your specific, 
most exacting tolerances. All 
lengths, many stock diameters. 
TEFLON 100 FEP Teflon 100 
FEP is lower priced than regu- 
lar Teflon spaghetti. Any coil or 
straight lengths at customer's 
option...many stock diameters. 


Tefion® 100 FEP... 
Now priced lower than regular 
Tefion spaghetti! 


Send for brochure and price /ist. 


CARMER 


INDUSTRIES INC. 


22 North 26th Street 
Kenilworth, New Jersey 


®Registered Trademark 
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LITERATURE 





Write for these publications to the companies listed. Unless otherwise specified, 
they will be sent gratis to executives who request them on business stationery. 


“Manual for Plastic Welding—Poly- 
vinyl Chloride,” by G. Haim 
Published in 1960 by the Chem- 
ical Publishing Co 212 Fifth 
Ave., New York, N. Y. 324 pages 
Price: $15.00 
Profusely illustrated, this is an ex- 
cellent “how-to” book on the subject 
of welding and working with both 
rigid and plasticized PVC sheet ma- 
terial. The first five chapters discuss 
the chemistry, manufacture, and 
properties of PVC to provide the 
reader with a basic understanding 
of the materials he will be fabri- 
cating. The book then goes on to 
describe the equipment, processes, 
and associated techniques in the 
welding and fabrication of sheet ma- 
terial. Also included is PVC pipe and 
duct work. The book is easily read- 
able and a most usetul handbook to 
have around the welding shop for 
use by either engineers, supervisors, 
welders, or trainees.—G.R.S. 


“Runnerless Molding,” by Ernest P 
Moslo 
Published in 1960 by the Rein- 
hold Publishing Corp., 430 Park 
Ave., New York 22, N. Y. 162 
pages. Price: $4.95 
The first book devoted exclusively 
to this important subject in the field 
of injection molding covers machine 
and material requirements for auto- 
matic molding, nozzle design, mold- 
ing thin-wall multi- 
cavity runnerless molds, multi-nozzle 
manifolds, runnerless molding for 
large parts, valve gating, sequential 
impact molding, and the subjects 
relating to the production of molded 
parts without the need for external 
degating operations. An _ excellent 
summary of practical, up-to-date 
G.R.S 


containers, 


know-how on the subject 


“S.P.1. Directory (1960-61)” 

Published in 1960 by The Society 

of the Plastics Industry Inc., 250 

Park Ave., New York 17, N 

462 pages. Price: Members, $7.00 

Non-members, $12.00 
This directory serves as a guide to 
the increasingly complex pattern of 
the plastics industry. Includes over 
1100 company-members and 1300 
individual members. More than 100 
countries are represented in the for- 
eign supplement. The book also con- 
tains S.P.J. by-laws, information on 
the society’s 24 divisions, and a 
product index 


Adjustable speed drive. Design fea- 


tures, electrical and performance 
characteristics, dimensions, uses, etc., 


for Thymotrol d. c. adjustable-speed 
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drives, which are used on extruders, 
surface grinders, wire re-winders, 
etc. Bulletin GEA-7018. 8 pages. 
General Electric Co., 1 River Rd., 
Schenectady 5, N. Y. 


Vacuum pumps. Features, physical 
specifications, operational data, etc., 
for a line of mechanical vacuum 
pumps which produce pressures to 
2 x 10% mm. Hg. or less; speeds 
from 7 to 132 cu. ft./min. Bulletin 
8-15. 6 pages. Consolidated Vacuum 
Corp., Rochester 3, N. Y. 


Catalyst for boat builders. Advan- 
tages, safety features, applications, 
etc., for Hi-Point 180 methyl ethyl 
ketone peroxide, a room temperature 
catalyst used in the polyester re- 
inforced plastics industry, especially 
in boat manufacture. 2 pages. U. S. 
Peroxygen Corp., 850 Morton Ave., 
Richmond, Calif. 


Product directory. Properties and 
uses for a complete line of polyvinyl 
acetate homopolymer and copolymer 
emulsions, solutions, and bead resins; 
styrene-butadiene emulsions; acrylic 
emulsions and solutions; polystyrene 
emulsions; vinyl and _ vinylidene 
chloride emulsions; polyvinyl alco- 
hol; sodium polyacrylate thickeners; 
methyl acetate solvents; specialty 
monomers; as well as acrylon rub- 
bers. 12 pages. The Borden Chemical 
Co., 350 Madison Ave., New York 17, 
N.Y 


Polyethylene for packaging. Fea- 
tures, uses, properties, etc. for 
Rigidex high-density polyethylene 
for boilable packs, over-wrap film, 
detergent bottles, bottles and car- 
boys, thin-walled containers, tote 
boxes, crates, closures, etc. 6 pages. 
British Resin Products Limited, Dev- 
onshire House, Piccadilly, London 
W1, England 


High pressure decorative laminates. 
Description, colors and patterns, 
finishes, sheet sizes, physical prop- 
erties, specifications, uses, etc., for 
a line of high pressure decorative 
laminates. 22 pages. St. Regis Paper 
Co., Panelyte Div., 150 E. 42nd St., 
New York 17, N.Y. 


Vinyl flooring. Fact sheet lists 10 
residential types of vinyl flooring 
and describes their standard sizes 
and thicknesses in tiles and roll 


goods, style patterns, recommended 
care, durability, resilience, approxi- 
mate retail prices and installation 
costs. Companion bulletin § gives 
names and addresses of 18 leading 
manufacturers of vinyl flooring. 
Monsanto Chemical Co., 445 Park 
Ave., New York 22, N. Y. 


Molding facilities. Outlines the de- 
velopment and engineering facilities, 
as well as the compression, injection, 
plunger, fibrous glass-premix, and 
transfer molding; tool room and 
finishing equipment available. 4 
pages. Haas Corp., Mendon, Mich. 


Translucent wall units. Specifica- 
tions, uses, types available, etc., for 
a line of translucent sandwich-type 
building panels consisting of two 
surfaces of reinforced fibrous glass- 
acrylic-polyester layers laminated 
with a special adhesive to an ex- 
truded aluminum gridwork. AIA File 
17-A. 8 pages. Seaporcel Metals Inc., 
28-20 Borden Ave., Long Island City 
1, B. ¥. 


Molded polystyrene drawers. “Amos 
Mol-U-Line Molded Drawers” gives 
the features, sizes, uses, etc., for a 
line of drawers molded of high- 
impact polystyrene (Lustrex), and 
utilizing decorative Formica surfaces, 
for use in motels, hospitals, kitchens, 
offices, closets, etc. 6 pages. “New 
Dimensions with Molded Drawers” 
gives similar data stressing the For- 
mica laminate applications. 8 pages. 
Amos Molded Plastics, a division of 
the Amos-Thompson Corp., Edin- 
burg, Ind. 


Multi-shielded a. c. motors. Prices, 
dimensional data, specialized mount- 
ings and enclosures, etc., for line of 
motors, ranging from % to 200 hp., 
for use with extruders, injection 
molding machines, etc. Catalog 200. 
56 pages. Sterling Electric Motors 
Inc., 5401 Telegraph Rd., Los 
Angeles 22, Calif. 


Anchor Extruded Plastics is a pro- 
fusely-illustrated catalog outlining 
1) facilities and typical products; 2) 
examples of both good and bad 
practices in designing extrusion 
cross sections; 3) physicai properties, 
service characteristics, and applica- 
tion comparisons for the most com- 
monly used plastic materials; 4) 
factors in choosing (To page 182) 
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These epoxy-glass cloth 
of Hampden Brass Co 
Hamilton Standard, Division of United Aircraft Corp., Windsor Locks, Conn, 


ew : gE ig $ 
“Spinners” (see close-up at t le ft) were made by Fiber Mold Division 
, Springfield, Mass. Propeller assembly designe d and manufactured by 


“SPINNERS” OF EPOXY-GLASS CLOTH 


dampen vibration, maintain strength 
despite alternate icing and heating 


Ow of the outstanding features of epoxy resin glass- 
cloth propeller “spinners” now being used on Grumman 


“Mohawk” 


service life. The epoxy-glass cloth “spinners,” 


airplanes is their predicted long, reliable 
which in- 
corporate molded-in wire element de-icers for the air- 
craft's propellers, possess excellent tensile strength and 
fatigue resistance—very important properties for a part 
that is subjected to severe vibration. 

In addition, the wire heating elements, that are lami- 
nated right in with the glass cloth and impregnated with 
BakELITE Brand epoxy resin-based compound, have ex- 
cellent electrical insulation. The strength-to-weight ratio 


of the “spinner” is high and production costs are sub- 
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stantially reduced. 

Here is another example that shows how Baketire 
epoxy resins possess the versatility, and physical and 
electrical properties necessary to meet exacting. product 
requirements, For further information on BAKELITE 
EK-87, 
Plastics Company, Division of Union Carbide Corpora- 
tion, 270 Park Avenue, New York 17, N. Y. 


Brand epoxies write to Dept. Union Carbide 


“BaKetiTe” and “Union Carnsipe” 
are registered trademarks of 
Union Carbide Corporation, 


UNION 
ey ¥ 4:41 8) = 





DOINGS AND FINDINGS 


GREENHOUSES, SUNSHINE, 
AND STABILIZERS 


Have you ever potted a plant or seeded 
a small patch of ground, and experi- 
enced the thrill of watching it blossom 
out? To raise the more exotic flowers, to 
extend the growing season, or simply to 
find more room when the grower’'s better 
half won't put up with any more plants 
in the house, the true enthusiast builds 
himself a greenhouse. 


Now that polyethylene is available in 
weather-resistant formulations, horticul- 
turists can put up a simple wooden frame 
and cover it with inexpensive, but sur- 
prisingly durable, polyethylene film. As 
might be expected, polyethlene-covered 
greenhouses are also becoming popular 
with the commercial grower. 


It took some effort, of course, to develop 
a polyethylene formulation that could 
withstand the destructive ultraviolet rays 
in sunlight and yet permit the visible 
ones necessary for healthy plant growth 
to shine through. Eastman plastics lab- 
oratories found that non-pigmenting com- 
pounds having the general configuration 
shown here provided polyethylene with 
the necessary protection when dispersed 
in the material. 
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The success of these compounds in sta- 
bilizing the plastic lies not so much in 
their ability to absorb ultraviolet radia- 
tion as in their ability to dispose of it in 
easy stages, at no time releasing a harm- 
ful amount of energy to surroundings. 


Although a number of compounds hav- 
ing the chelate structure shown above 
make satisfactory stabilizers, it was 
found by measuring the nuclear mag- 
netic resonance spectra of these com- 
pounds (with a nuclear magnetic 
spectrometer—what else?) that the X and 
Y groups which strengthened the elec- 
tronic density within the carbonyl group 
and decreased it within the hydroxy 
group improved the ability of the com- 
pound to rid itself harmlessly of the 
absorbed ultraviolet energy. The com- 
pound that hed the configuration which 
proved to protect polyethylene best is 
now incorporéted in certain formulations 


of Tenite polyethylene to make them 
unusually resistant to sunlight and 
weathering. « 


In addition to weather-resistant Tenite 
Polyethylene, Eastman also offers highly 
weather-resistant formulations of Tenite 
Polypropylene and Tenite Butyrate. For 
further information, drop us a line. 


NEW SIGNS FOR OUR TIMES 


If you've been traveling over the country 
on your vacation and have observed 
weathered and rusty signs, you'll be 
happy to learn that the day is at hand 
when signs can be lastingly bright and 
legible. No longer need sign lettering 
wear dim and become unreadable. In 
fact, producing a sign no longer requires 
paint. The thing that makes all this pos- 
sible is a new two-layered, weather- 
resistant butyrate plastic sheet which we 
have developed ready for commercial- 
ization by custom extruders. 


This duplex sheet is produced by a 
simple butyrate-to-butyrate sheet-coating 
operation worked out by the Eastman 
plastics laboratories. Although it has two 
layers of contrasting color, the sheet is 
a single, uniform thickness, with pig- 
mentation change at its interface. 


Shown here is a sign made from duplex 
sheet. First, the sheet was ‘‘drape- 
formed” over a mold which raised the 
lettering on the sign face. Then, surfaces 
of the raised letters were wet-sanded to 
remove their upper layer of plastic. This 
permitted the contrasting color of the 
plastic below to show through. Since the 
upper layer of a typical 100-mil sheet is 
only 10 mils, sanding takes just about 5 
seconds. Water sprayed on during the 
sanding operation keeps down the tem- 
perature of the plastic and prevents it 
from gumming the abrasive. 


We market only the resin and do not our- 
selves commercially extrude or fabricate 
sheet. But if you have some questions 
about duplex sheet, we will try to an- 
swer them. Write to Eastman Chemical 
Products, Inc., Plastics Division, Kings- 
port, Tennessee. 


TEIN es 


plastics by Eastman 








dip tubes; 5) shrinking plastic solves 
some problem jobs; 6) an inside look 
at the Anchor operation; and 7) a 
guide to the design of producible 
cross sections, showing numerous 
examples of various configurations. 
72 pages. Anchor Plastics Co. Inc., 
36-36 Thirty-Sixth St., Long Island 
City 6, N. Y. 


Thermosetting plastic knobs. Dimen- 
sions, specifications, etc., for a line 
of standard instrument and control 
knobs, dials, and assemblies pro- 
duced in any thermosetting plastic. 
Catalog 106-C. 16 pages. Kurz-Kasch 
Inc., Dayton 1, Ohio. 


Self-bonding nameplates. Features, 
applications, special effects, etc., for 
a line of Poly-Plate self-bonding 
nameplates, insignia, trademarks, 
logotypes, and brand names pro- 
tected with Mylar shields. Bulletin 
161-A (Supersedes 161). Includes 
sample. 4 pages. W. H. Brady Co., 
727 West Glendale Ave., Milwaukee 
9, Wis. 


The Fabric of Space illustrates a 
variety of uses for Omohundro 
fibrous glass laminates, particularly 
their application in missile and air- 
craft components. 8 pages. United 
States Chemical Milling Corp., 1700 
Rosencrans Ave., Manhattan Beach, 
Calif. 


Diisocyanate compounds’ bibliogra- 
phy. Supplement I. “Polyurethane 
elastomers.” Compiled in Jan. 1960; 
389 references. Supplement II, “Poly- 
urethane Foams.” Compiled in Jan. 
1960; 461 references. Price: $5.00 
each. Assn. members, $2.50 each. 
Division of Rubber Chemistry, 
American Chemical Society, Rubber 
Div. Library, University of Akron, 
Akron, Ohio. 


Steam traps. Advantages, operation, 
specifications, capacities, etc., for a 
line of steam traps, which are used 
on heat exchangers, instantaneous 
heaters, steam radiators, sterilizers, 
coil heated tanks, vulcanizing 
presses, drying coils, etc. Catalog 
FE-310. 8 pages. MIL Div., Farris 
Engineering Corp., 622 Commercial 
Ave., Palisades Park, N. J. 


Testing equipment. “The Wallace 
Rubber Micro Hardness Tester” 
gives features, specifications, and 
uses for this testing instrument, 
which can also be applied to PVC. 
4 pages. “The Wallace Electronic 
Micro Indentation Tester” describes 
the function of this instrument used 
to measure the depth of penetration 
of an indentor into material under 
a known dead load. (To page 184) 
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SMALL STEAM TRAP 


but large capacity! 





Trouble-free design practically 
eliminates maintenance of TD-50 

















New Design 
New Operating Principle 


Small as a tee fitting! That’s 
the Sarco TD... all sizes 
% to 1”! 

But don’t let the small 
size fool you! ¥2” Sarco TD, 
for example, has capacity of 
1280 Ibs/hr, 150 psi, satu- 
rated steam temperature. 

Capacity is determined, 
not by a bulky body, but by 
the effective orifice, valve 
action, pressure drop, and 
condensate temperature. 3745 


Few of many advantages 


Same trap and large capacity 
seat for all pressures, 10 to 
600 psi... light or heavy 
loads. Self-adjusting. Has no 
valve mechanism. Only one 
moving part. 

Ask for 60-day trial. We’ll 
see that you receive a Sarco 
TD steam trap and strainer 
for free trial. No cost or obli- 
gation. Buy only if completely 
satisfied. Advise size— %, 2, 
%, or 1” —and use. Sarco Co., 
Inc., 635 Madison Avenue, 


1. No complicated mecha- 
nism! Look at the cross-sec- 
tion above. Not a pin, lever, 
gasket or bucket in sight! 
There aren’t any .. . in the 
practically trouble-proof 
Sarco TD... simplest of all 
steam traps. 


2. The kinetic energy of 
steam closes the vaive. No 
mechanism needed. 


3. Only 3 simple, rugged 


made of stainless steel. Only 
1 moving part. 

4. No narrow channels to 
choke. No gaskets to leak. 


Ask for 60-day trial 
We'll see that you receive a 
Sarco TD steam trap and 
strainer for free trial. No cost 
or obligation. Buy only if 
completely satisfied. Advise 
size— 4g, 2, 4, or 1”—and use. 
Sarco Co., Inc.,635 Madison Ave., 

New York 22, N. Y. 


New York 22, New York. parts (not assemblies) ... 4328 








From NRC. 
A Major Step Forward 


in Vacuum Coating 


NRC Equipment announces the first real 


improvement in vacuum coating equipment in 


three years .. . The Model 3156. 


Here are the quick facts. Its new 32” diffusion 
pumping system provides twice the capacity of 
earlier models gives shorter cycle times. A new 
automatic control panel simplifies operation and 
reduces labor costs, keeps cycles to a minimum. 
Other features include the exclusive NRC 
Planetary Jig which permits the use of nine 16” 


stations or five 22” stations. 


Results: A new high in production . . . 100,000 
to 150,000 square inches of coating area per hour. 
Plus, improved quality, more coating flexibility 


... and lowest possible over-all coating costs! 


NRC Equipment ...One Stop Source for Vacuum Coating 


NRC offers the world’s most extensive selection of 
vacuum coaters backed by twenty years experience in 


NRC Model 3142 24” Vacuum Coater 
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building and operating vacuum coating equipment. 
Free counselling service is available to help you get 
™~ greatest value from vacuum coating techniques. 
Call or write for complete details of specific models 
of NRC Vacuum Coaters, for technical assistance, or 
for introductory information on coating. 


EQUIPMENT 
i CORPORATION 
hs Sv See 
A Subsidiary of National 
Research Corporation 
Dept. MP-5, 160 Chariemont St. 
Newton 61, Mass. 











ODORIZE YOUR PLASTIC PRODUCT 
FOR ADDED SALES APPEAL . 


Ate 
Plastics—and products fabri- 


cated therefrom—can be made 

more attractive and salable by 

the introduction of suitable odor- 

ants. But the development “ae 

of a proper odorant for a . my. The correct solution, 


particular need involves . 2" therefore, to any such prob- 


many technical factors. : ms: lem demands close cooperation 


between the plastic manufac- 


| turer or fabricator and the ex- 
/ perienced odor chemist-specialist 


By availing yourself the service-facili- 


—_— ties of our laboratories and personnel, 


the practical benefits of such cooperation 
will be yours. Write for informative 
pamphlet: “PLASTIC ODORANTS by FRITZSCHE” 








FRITZSCHE 
BROTHERS, INC. il. 


PORT AUTHORITY BUILDING 
76 Ninth Avenue, New York 11, N. Y. 
(BRANCH OFFICES IN PRINCIPAL CITIES) EST. 187) 











“Measurement of the Degree of Cure 
of Polyester Resins by the Wallace 
Micro Indentation Tester.” 4 pages. 
Testing Machines Inc., 72 Jericho 
Turnpike, Mineola, N. Y. 


Spray painting machine. Specifica- 
tions and features for a line of air- 
operated automatic reciprocating- 
type spray painting machines for 
spraying areas up to 12 by 40 inches. 
Brochure ET-400. 2 pages. Conform- 
ing Matrix Corp., 364 Toledo Fac- 
tories Bldg., Toledo, Ohio. 


Horizontal mixers. Dimensions, 
horsepower requirements, capacities, 
and other data for a line of hori- 
zontal mixers for mixing and blend- 
ing plastics, chemicals, dyes, etc. 
Bulletin 128-A. 8 pages. Sprout, Wal- 
dron & Co. Inc., Muncy, Pa. 


Extruders. Features, specifications, 
etc., for a line of 34%-, 4%-, and 
6-in. plastics extruders. 8 pages. Na- 
tional Rubber Machinery Co., 47 W. 
Exchange St., Akron 8, Ohio. 


Foam molding presses. Specifications, 
features, etc., for Series 1000 Milla- 
tron automatic press for molding 
expandable polystyrene. Similar data 
for Series 800 horizontal speed mold- 
ing press; Dobar pre-expander; and 
Millaspander polystyrene foam block 
molder. 20 pages. Miller & Van 
Winkle Co., Paterson 2, N. J. 


Bayer brochures. The following bul- 
letins are available from Bayer: 1) 
“Meet the Bayer Plastics,” a 98- 
page, 4-color brochure describing the 
company’s range of products; 2) 
Three bulletins giving properties, 
uses, extrusion and injection mold- 
ing data, etc., for Durethan, a polya- 
mide-based caprolactam; 3) Similar 
data for Makrolon, a polycarbonic 
acid ester, 54 pages; and 4) Similar 
data on the Leguval-types of un- 
saturated polyesters generally cured 
as viscous solutions in styrene. 13 
technical bulletins. All material in 
English. Farbenfabriken Bayer, 
A. G., Leverkusen, West Germany. 


Injection molding machines. Speci- 
fications, features, and case histories 
for an entire line. Bulletin 100. 10 
pages. National Automatic Tool Co. 
Inc., Richmond, Ind. 


PE pipe compound. Test data, burst 
strength values, extrusion conditions, 
gloss, and other technical data for 
Bakelite DGDA-2033 Black 4865, a 
high-density polyethylene pipe com- 
pound. Release 20. 8 pages. Union 
Carbide Plastics Co., 30 E. 42nd St., 
New York 17, N. Y—End 
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To mold 


(From pp. 90-92) 

Concentric and most eccentric 
shapes, balls and teardrops, etc., 
are almost impossible to mold to 
close tolerances. (Limited success 
has been obtained in molding 
these shapes in the rough and ma- 
chining to tolerances. This method 
seems to be justified primarily 
for the new 
plastics, where stock shapes are 
not yet readily available.) 

On the other hand, some shapes 
are virtually impossible to ma- 
chine to accurate tolerances—in- 
tricate recesses or 


semi-commercial 


external con- 
tours, changes in plane, etc., such 
as gears backed on one side by 
a circular plate which has cam 
pins on its other surface. 

A problem of another sort 
arises in the production of Teflon 
TFE parts. Because of the unusual 
method of fabrication (compres- 
sion of particles followed by sin- 
tering at 720° F.) it is virtually 
impossible to mold parts with 
sharp shoulders to close contours. 

Where the part may not be ma- 


chined out of stock shapes because 
of an extremely large waste factor, 
Teflon specialists may recommend 
the compression-sintering method, 
followed by machining to achieve 
close tolerances. 

It also may be advisable to fol- 
low the three-step method if the 
part requires a density of material 
greater than that of some ram- 
extruded rod. 

Acrylic hearing aids and den- 
tures which must match closely 
the convolutions of the human 
part, are often molded one at a 
time with plaster or temporary 
molds. (Routine contact lenses are 
usually machined from cast rod 
stock.) 

Complex missile parts are often 
molded, regardless of the limited 
quantities, by molders specializing 
in premium short runs. 

Three to 
transparent 
first or 
times 


25 acrylic or 
parts with 
second surfaces (some- 
internally decorated) 
most economically 


other 
complex 


are 
produced by 
hobbing—press embossing with a 
heated brass die or hob. 

Below three, machining may be 


above 25, molding. For 
signs or insignia with intricate in- 
ternal patterns of raised lines, 
hobbing may be practical for up to 
several hundred pieces. (Like the 
various kinds of short run mold- 
ing, hobbing is an art practiced by 
only a few specialists.) 


cheaper; 


Lead time 

Machined parts may be ob- 
tained overnight, if required, since 
the setup usually involves only 
a little time. 

Lead time on moldings, on the 
other hand, is a minimum of three 
weeks and usually closer to six, 
including mold design and con- 
struction. 


Design changes 

Changes in part design can be 
made during the run of a ma- 
chined piece with virtually no 
extra cost or design change. 

Any change in a molded part 
will add considerably to the cost 
of the run. If the change involves 
a decrease in dimensions, the 
mold will have to be reworked or 
a new mold required.—End 








PROFESSIONAL 
EQUIPMENT 


for Vinyl Plastisols 


ANCHOR 


PLASTIC 
EXTRUSIONS The Ri-tclpteudnainall 


to your Double Rotation Mold-C 


Speed Stripping Stations 


‘ en 2 " Automati Units 
specifications “No Drip” Nozzle Fi 


to specill 


Line 


isting Ovens 


lling Outfits 


rt} 4 
mon 


Ovens, 


ths, tanks 


Equipment conveyors, 


just liecting systems, spray | auct 


M Os T 
LLM 1utomated Plastisol machinery for mok 
=PLASTI- -BRASS®, ‘PLASTI- KROME®= “ : 


rugged a rarefully engineered 

bright metal-like moldings opular among metropolitan area hollow 
ee LZ AWW ~e: _—<——— o we “8 specialty molders. ; 
SHAPES, RODS, TUBES, FABRICATED PLASTIC EXTRUSIONS : 
® No die charge on plain rods or tubes. Others 

usually $65.00—$200.00. 

® 19 years precision custom work experience exclusively. 
® 40,000 sq. ft. plant, own tool room & fabricating dept. 
® Cutting service, drilling, punching & forming. 
® Let us quote on your requirements. Ask for Brochure. 


ANCHOR PLASTICS 


Company, Inc. 
scsncs 36-36 36th St., Long Island City 6, N.Y. 212 RA 9-1494 


Technical, Engineering—and Production Services 
Available to “Economy” Equipment Users! 


SALES DISTRIBUTOR 


SUFFOLK ASSOCIATES 


107 East 38th Street 
MANUFACTURED BY— 


BROOKLYN BLOWER & PIPE CORP. 


Brooklyn 2, N.Y. Est. 1918| 


For Information, write— 


New York City 16 
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only Maloy 


bimetallic cylinders 
can give you 25 years of proof! 


For 25 years Xaloy extruder 
cylinders have ideally answered 
the corrosion and abrasion 
resistance requirements of the 
plastics and rubber industries. 
These integrally -bonded, 
mirror-smooth Xaloy linings 
XALOY LINING are centrifugally-cast to pro- 
STEEL BACKING vide the world’s most advanced 


PERFECT 
METALLURGICAL ‘ , . 
BOND your inquiry concerning your 


extrusion cylinders. We invite 


ABSOLUTE individual specifications. 


UNIFORM SURFACE 


Xaloy ... the original equipment 
on all leading extruders 


Xaloy ... the logical replacement 
for longest life 


WRITE FOR XALOY DATA GUIDE 


INDUSTRIAL 
RESEARCH 
LABORATORIES 


Division of Honolulu Oil Corp 
961 East Slauson Ave 
Los Angeles 11, Calif 


TONOX 


EPOXY CURING AGENT 


for encapsulating 
electrical components 


isl 


gives LONG POT LIFE 
® minimum vapor hazard 
and skin staining 


@ high strength 
® high heat distortion point 
@ low cost @ high moisture resistance 


Write for information 


Naugatuck Chemical 
Division of United States Rubber Company 


1015X Elm Street, Naugatuck, Connecticut 





Rudder Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices 
CANADA: Naugatuck Chemicais Division. Dominion Rubber Co.. Ltd. Elmira, Ontarie - CABLE: Rubexpert. WY. 








COME OUT 
PRINTED 
by this 


APEX AUTOMATIC 


Print one or two color decorations, trade marks, illustrations on 
almost any surface — plastic, glass, metal, wood, cardboard, etc. 
Automatic hopper feed and conveyor take-off. No skill required 

to operate! 2500 pieces per hour. Prints one or more lines at 

the same time on a portion of, or the complete surface. Rap- 


idly adjustable to different sizes. Special machines to order. 
MACHINE COMPANY 


Z pF 14-13 118th St., College Point 56, N.Y. 


OVER 40 STANDARD DECORATING & MARKING MACHINES 
in America’s Largest and Most Complete Selection 


Send for illustrated bulletin and samples of work! 
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Vinyls in construction 
(From pp. 83-88) 


Your fast way of pre-determining the 


weathering qualities of a Plastic is in 
the ATLAS WEATHER-OMETER 


Test for resistance to sunlight, moisture, and 

thermal shock. 

Results are accurate and reliable and can be 

reproduced precisely over and over again. 

The Weather-Ometer furnishes a yard stick 

to measure the improved quality of a plastic 
in development and to main- 


and improve the properties of 
both. For example, a laminate of 
thin extruded films has been pro- 
duced with a “spring” effect to 
replace bronze weatherstripping 
for doors and windows. 

Perhaps most sensational of all 
at this moment is extruded strip 
used as a water stop in dams, be- 
tween metal panels in curtain 
wall construction, and between 


concrete slabs in highways. Over 
40 miles of this material are 
reported to have been used in 
construction of the St. Lawrence 
Seaway project. Scarcely anyone’s 
imagination is capable of realizing 


tain a standard of quality in 
production. 

Automatic control of light, 
moisture, and temperature, 
can be set for repeating cycles 
according to the test program 
selected. A year of destructive 
weathering can be reduced to 


how much potential volume is in- 
volved in this type of application 
when it becomes commonplace in 
dams, highways, as well as in 
building construction. 

Today this extruded shape bus- 
iness is comparatively small— 
there was probably no more than 
50 or 60 million Ib. of vinyl resin 
used for all kinds of shape extru- 
sions (exclusive of wire coating) 
in 1959. It is possible that 10 years 
from now a pile of all vinyl ex- 
truded shapes then in use would 
make Mt. McKinley look like a 
small hill in comparison. 


a few weeks of testing in the 
Weather-Ometer. 


Write for technical information and recom- 
mendations for your particular problem. 


FADE-OMETERS LAUNDER-OMETERS © 





Extruded shapes now in use 


While window sash, piping, and 
conduits now account for most of 
the vinyl sales to the construction 
industry, other applications, some 
novel and some gaining rapid 
acceptance, point to significant 
growth in the coming years. 

An example of a novel applica- 
tion is extruded rigid vinyl that 
has been applied as a flat horizon- 
tal facing, or fascia strip, on a 
Cleveland, Ohio school building. 
About 5000 ft. of 60-mil sheet was 
installed over a sheet metal chan- 
nel at the edge of the school roof, 
and after seven years of weather- 
ing, the fascia is reported still to 
be in excellent condition. Cost of 
the installation was estimated to 
be some one-third less than the 
cost of a porcelain-coated sheet 
metal job. Another big advantage reduced priced together as a package to give you the best results. 
of the vinyl] fascia is that there is A 


WHEN YOU 
BUY 
MACHINE 
AND MOLD 
AS A 
PACKAGE 


One single responsibility, one source of top quality 
will give you both machine and mold at an over-all 
Arte HOM 


tn guantily 
y o tion at eat each item with equal care to make both work 


saving of time and money. Precision toolmakers 


no staining of the school walls 
from rusting and corrosion of k/ STANDARD TOOL COMPA NY 
sheet metal fascia. The vinyl sec- 
tions were extruded by Seiber- 


213 Hamilton Street, Leominster, Massachusetts 
OMNI PRODUCTS CORPORATION—Export Distributors, New York, N.Y. 





OCTOBER 1960 





You can change 
a complete set of 
clamps on a Scott 
Tester...in a 


matter of seconds! 


2 sec. 
Locking pin out 
top clamp off. 


4 sec. 
New clamp in 
position — pin 
replaced. 


6 sec. 
Locking pin out — 
bottom clamp off. 


8 sec. 
New clamp on — 
pin replaced — 
locking collar 
tightened. That's 
all — start testing! 


Hs. 
Loe ‘Ni 


ling Rubber Co., Plastics Div., 
Newcomerstown, Ohio, and the 
design was developed by Indus- 
trial Roofing and Sheet Metal Inc., 
Cleveland, Ohio. 

One application gaining in pub- 
lic acceptance, according to Nava- 
co Inc., Dallas, Texas, is its line 
of rigid vinyl awnings (see photo, 
p. 86). Probably the greatest 
boost to sales, says the company, 
was the performance of these 
awnings during a violent hail- 
storm in Denver, Colo. Almost all 
metal awnings were bent or 
paint-nicked, but not one rigid 
vinyl awning was damaged by the 
storm, according to the company. 

The awnings are made by join- 
ing extruded viny] slats with alu- 
minum crossbars, leaving pre- 
cisely-engineered spaces between 
the slats for proper ventilation. 


Semi-rigid vinyl railing cap 

Not all applications of vinyl in 
building are based on the replace- 
ment of established building ma- 
terials, however. In some cases 
vinyl can be combined with other 
materials to enhance their value 
to builder and purchaser. For ex- 
ample, the combination of a vinyl 
cover with low-cost metal base 
stock can produce an attractive 
and economical stair railing. In 
the East Lansing research house 
of the NAHB, a semi-rigid vinyl] 
cap, extruded from Goodrich 
Geon 82126 resin, was fitted over 
an aluminum (Reynolds Metals) 
bar stock railing. The railing cap 
is installed by feeding the vinyl 
strip through a hot air chamber 
until it is flexible, then fitting it 
over the metal rail. Splices are 
made by heating the vinyl ends 
with a wide-blade electric knife 
and butting the ends. The applied 
cost of a vinyl-capped steel bar 


to the hand. Vinyl capping will 
provide not only durability and 
stain resistance, but also a sur- 
face that is pleasant to the touch 
and dry for safer gripping. 


Double-duty baseboards 


Just as high-temperature vinyl 
piping may make prefabrication 
of wall sections of houses more 
practical, so, too, does the use of 
extruded vinyl baseboard mold- 
ings. Baseboard moldings are 
normally intended to conceal the 
joints between walls and floor and 
to protect walls during floor 
cleaning. However, with the trend 
today to pre-fabricated wall pan- 
els, location of electrical wiring 
outside the walls has become 
more practical, and the newest 
function of vinyl baseboard mold- 
ings has been to carry multiple 
wiring systems through complex 
profile extrusions. 

Vinyl baseboards offers dura- 
bility, resistance to denting and 
abrasion, dimensional stability, 
integral color, ease of installation, 
and maintenance freedom. When 
serving in the additional role of 
electrical raceways, vinyl mold- 
ings also offer good electrical in- 
sulation, fire resistance, and mois- 
ture resistance. 

However, lowered cost of labor 
is the big advantage with combi- 
nation baseboard molding-electri- 
cal raceway. The cost figures of a 
typical installation in Cleveland 
illustrates this. Using an average 
300 ft. of molding per house, 
standard wood molding at 12¢ /ft. 
would cost $36, and vinyl molding 
at 40¢/ft. would cost $120. But 
labor cost of installing wiring be- 
neath a wooden base molding 
comes to $4 per outlet, while with 
vinyl the cost is only $2 per out- 


let, thus when approximately 50 
outlets are used in a home, the 
saving of $100 in labor costs more 
than makes up for the differential 
in material cost. 


With Scott’s new quick-change clamp 
assembly, you speed up your test opera- 
tions and get more tests per day. This is 
another reason why Scott Model CRE 
Constant-Rate-of-Extension Tester makes 
good sense and good savings in the lab- 


stock railing is said to be com- 
petitive with the cost of extruded 
aluminum rails, and less than the 
cost of bronze, stainless steel, or 


oratory or in production. 
WRITE FOR CRE BROCHURE 


Scott Clamps and Holding Fixtures are 
equally useful and time-saving on other 


Scott Tensile Testers. Ask for details. 


SCOTT 
TESTERS 


Twe Su@e TEST scorr 
SCOTT TESTERS, INC. 
96 BLACKSTONE ST. 
PROVIDENCE, R. I. 





anodized aluminum railing. 
More than 200 million linear ft. 
of architectural stair railing is 
used each year in interior com- 
mercial construction. Wood, alu- 
minum, and wrought iron are 
usually selected for such applica- 
tions, but both wood and metal 
railings are subject to damaging 
or staining, and the metal rail 
generally imparts a cold feeling 


Among the manufacturers of 
vinyl baseboard molding, or sup- 
pliers of vinyl extrusions for such 
uses, are: Johnson Plastic Corp., 
Chagrin Falls, Ohio; Vinylex 
Corp., Knoxville, Tenn.; Crane 
Plastics Inc.; and National Elec- 
tric Products Corp., Div. of H. K. 
Porter Co., Pittsburgh, Pa., which 
furnished the vinyl base molding 
with wiring channels for the 
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THORESON-M*COSH, INC 


SERVING THE PLASTICS INDUSTRY 


HOPPER DRYER and new combination JET HOPPER LOADER 
increases your production ...soon pays for itself in savings to you! 
Dries and preheats mate- Easy installation in a More production because Less material handling, New Jet Loader maintains 
rial at less cost than with matter of minutes on any of properly controlled with increased hopper ca- preheated condition of ma- 


conventional drying ovens standard machine. conditioning of material. pacity, no oven handling. terial. No compressed air. 


For complete information write today. THORESON-McCOSH, Inc., 18208 W. McNichols, Detroit 19, Michigan, KEnwood 1-4700 








Luu 
Speeds up J 
Acktis GENERATOR SPECIFICATIONS 


OuT PUT 20KW 


plastic IN PUT 40K VA 


FREQUENCY. 27.12 m/c 


welding PRESS SPECIFICATIONS 


‘ PLATEN SIZE 1600™m 
production! x 7oomm 
STROKE 200mm 
MAX, PRESSURE: 2000k9 











TRANSISTOR RADIO CABINETS, KNOBS, 
ESCUTCHEONS .. . Sinko molds ‘em all! 


And we've been molding them for some of America’s lead- 
ing Radio, TV, and Appliance manufacturers for many years. We 
use the most advanced processes for molding and finishing your 
parts and products .. . assuring greater efliciency in production, 
and resuitant lower costs to you. 


Try us on your next Plastic Molding job! Model: FDW-2005 20kw 
High Frequency-Fully Automatic 


WE MOLD ALL THERMOPLASTICS . . . from 2 to 175 oz. 2s sees Wee. tee 
FOW.101C FDOW-300DA FOW.: B00FA FOW-.2000GA 
M | 110 d FOW-201C FDW-.300D2A FDW-1000FA FODW-2000 HA 
m A N U ACTURING and TOOL CO. Other Lines: Preheaters & Instrument 

7310 W. WILSON AVE + CHICAGO 31 FUJI] ELECTRONIC INDUSTRIAL CO., INC. 
46, Minami-cho, Itabashi-ku, Tokyo, Japan 
Offices in Principal Cities Throughout the United States Cable Address: ‘‘ELCOFUJ! TOKYO” 
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PLASTICIZER 


KP-260 imparts not only high 
resilience or bounce to vinyl 
compounds but also an ex- 
tremely high degree of brilliant- 
sparkling clarity to clear vinyl 
stocks 

Check coupon below and mail 
to us for detailed technical data 
and samples. KP-260 can be 
purchased in combination tank- 
trucks or tank cars with our 
complete line of 
e PHTHALATES 
e ADIPATES 
e PHOSPHATES 
@ FATTY ACID ESTERS 
@ SPECIALTIES 


== MAIL COUPON TODAY =""j 
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NAHB house. Johnson Plastic 
Corp. supplies solid vinyl mold- 
ings in standard widths from 1% 
to 6 in., and in lengths of either 
50 or 100 ft., eliminating the many 
seams required with cut lengths 
of rubber or wood moldings. For 
smaller jobs, however, 4-ft. vinyl 
strips are also available. Base- 
board molding from Vinylex 
Corp. is available in either 50-ft. 
rolls or 4-ft. strips, packed 100 ft. 
per box, in widths that range from 
2% to 6 inches. 


Flexible vinyl 
building products 

Much of the recent growth in 
the use of flexible, plasticized 
vinyl weatherstripping and gas- 
keting came with the develop- 
ment of light metal window and 
door units, and the now-famotis 
curtain wall panels of metal and 
glass. These products had been 
demanded by architects and 
builders, who were faced with a 
30% rise in labor costs over the 
past decade and wanted construc- 
tion parts that could be pré- 
assembled and would be easier to 
install and maintain. 

Flexible vinyl weatherstrip- 
ping (and rigid materials to some 
degree, as seen in the Chicago 
Airways Hotel application ) 
gained wide acceptance as seal- 
ants for these panels by outper- 
forming the conventional caulk- 
ing compounds, which usually 
required replacement every three 
to five years. The longer life of 
vinyl weatherstripping—due to 
its resistance to ultraviolet rays, 
embrittlement, hot and cold ex- 
tremes, abrasion, and discolora- 
tion—has encouraged those in the 
weatherstripping industry to pre- 
pare a set of performance stand- 
ards, and today there is a Com- 
mercial Standard as an assurance 
of quality to purchasers of viny] 
weatherstripping. 

Vinyl spline is generally re- 
ferred to as a type of weather- 
stripping since it does have a 
weathersealing function, but it 
has the additional job of holding 
screening in place. Kriedel Plas- 
tics has developed, for Owens- 
Corning Fiberglas Corp., a square 
spline (most are tubular) which 
securely anchors Fiberglas 
screening to its framing. The 
flexible vinyl spline holds the 


screen firmly so it won't sag, yet 
can be easily removed if 
re-screening is necessary. 

Crane Plastics has developed a 
screening spline known as “Dens- 
cell.” This is a low-density cellu- 
lar product. Prior to extrusion, a 
small amount of blowing agent 
is introduced into high-density 
vinyl material. The heat of extru- 
sion completely decomposes this 
blowing agent and this acts to 
liberate the gas within the ex- 
truder barrel, and the gas-filled 
extrudate then expands as it 
emerges from the extruder die. 

In addition to being lower in 
density, the spline is lower in cost 
and improved in compressibility 
and resiliency over solid tubular 
vinyl spline. However, tensile 
strength drops, and the spline is 
not recommended for applications 
where this property might be 
considered critical. 


Extensive use for 
vinyl waterstops 

One facet of construction which 
extruded sections of plasticized 
PVC have virtually taken over is 
that of waterstops and expansion 
joints, used in the construction 
of concrete foundations, retaining 
walls, pavements, bridges, and 
dams. The vinyl products have 
proved superior to a long line of 
conventional materials—asphalt, 
asphalt-coated steel, wrought iron 
and copper channels, as well as 
rubber—for bridging the joints 
between concrete blocks and pre- 
venting the seepage of water into 
the joints. 

Metal waterstops, particularly 
copper, proved successful in the 
past, but the joining of copper 
sections by welding and brazing 
techniques was costly and time- 
consuming. Rubber’ waterstops 
were an improvement over the 
metal, but splicing of rubber 
strips required costly vulcanizing 
equipment, and the rubber often 
hardened and became brittle after 
it was in service for a while. 

Splices are made in _ vinyl 
waterstop by heating two vinyl 
sections until the vinyl has melted 
back slightly, holding them to- 
gether for about 45. seconds. 
These splices have, at minimum, 
80% of the strength of the un- 
spliced waterstop length. The 
waterstops are fitted horizontally 
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SINGER 


sews up 


da CaSe 


with plastic! 


TOTO 


To design their new portable sewing machine case, 
Singer Manufacturing Company needed a tough, 
lightweight material. They chose a new Koppers 
high-impact plastic . . . DyLENE”® 400 polystyrene. 
The case is exceptionally strong and weighs only 
five pounds! It’s as compact as a small piece of lug- 
gage ; easy to carry, easy to store, and it’s attractive. 
High-impact DyLenE polystyrene is strong, dura- 
ble ; it molds cleanly without sharp edges, eliminating 
costly secondary operations. It has a high surface 
gloss and smooth finish. DyLENE can take rough 
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handling, it won’t chip or break. DyLENE comes in 
a wide range of permanent colors. 
Consider DyLENE polystyrene for your next plas- 
tic product. For more information on DyLENE-and 
its various applications, write to Koppers Company, 
Inc., Plastics Division, Dept. MPL 100, Pittsburgh 19, 
Pa. Koppers also makes these other fine plastics: 
DyLan® polyethylene, Super DyLan® high-density 
polyethylene, and Dy.ire® expandable polystyrene. 


KOPPERS PLASTICS 











RC « Pasha Patines cored. ck Polymers # Copoly- 
mers = Vinyl Films and Sheetings 
TROISDORF PLASTICS « Printed Vinyls = Sheets, Rods, Tubes, Blocks 


= Moulding and Extrusion Materials = Laminated Sheets » Bonding Resins 
# Smooth, Embossed and Printed Foils 


We invite you to write or call for catalog and specifications 


RUBBER CORPORATION OF AMERICA 
New South Road, Hicksville 1, New York 
York, Boston. 





or vertically into formwork prior 
to pouring of concrete. In many 
ground level installations, half of 
the waterstop width is embedded 
horizontally into the foundation, 
then bent up vertically before 
pouring of the concrete wall, 
thereby providing a 90° seal 
against any water. 

The “Rex-Tite” waterstop mar- 
keted by American Enka Corp., 
Concord, Mass., is described as a 
polyvinyl chloride material com- 
pounded with a special polymer- 
type plasticizer. The flexible ma- 
terial, which is available in 
widths ranging from 5 to 9 in., 
offers high impact strength, ten- 
sile strength, as well as chemical 
resistance. Vinylex Corp. supplies 
both the ribbed and the hollow- 
bulb type waterstops, in rolls of 
25, 50 and 100 feet. 

Electrovert Inc., New York, 
furnishes its “Durajoint” and 
“Duraseal’” waterstops in three 
types. Type 18 is a combination 
expansion joint and waterstop 
designed especially for vertical 
joints. Type 20 is a narrow-width 
material for masonry control 
joints where low cost fillers or 
caulking compounds are to be 
used. Type 21 is designed to cover 
the entire joint, eliminating the 
use of fillers. 

American Sisalkraft Corp., At- 
tleboro, Mass., has developed an 
extruded vinyl] strip for low-cost 
forming of contraction joints in 
concrete pavements. The product 
consists of a V-shaped channel 
into which is fitted a T-shaped 
spreader strip. The two-part viny] 
strip is vibrated into wet concrete 
through the use of special ma- 
chinery, and is removed once the 
concrete has set. Removal is con- 
siderably simplified by taking out 
the T-shaped strip, which col- 
lapses the walls of the V-shaped 
channel.—End 


In a forthcoming issue, the sec- 
ond article in this series will 
review the building uses of vinyl 
film, sheet, and coatings. Included 
among the applications in this 
article will be: moisture vapor 
barriers of vinyl film, shutters 
thermoformed from vinyl sheet, 
and several examples of vinyl- 
coated aluminum and steel con- 
struction parts. 
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Autoclavable carafe 
(From page 89) 


that it is possible to reach inside 
for thorough cleaning. Seamless 
construction prevents bacteria- 
snagging cracks. 

Two-thirds lighter than con- 
ventionally used stainless steel 
and glass pitchers, the new con- 
tainers are unbreakable, undenta- 
ble, and are pleasant to the touch. 
They have a sufficiently high heat 
resistance to take autoclaving 
without ill effects. Hospital auto- 
claving temperatures run gener- 
ally somewhat above 250° F. 
Field tests on the polypropylene 
carafe indicate that it can with- 
stand temperatures up to 275° F. 
Earlier thermoplastic carafes sup- 
plied by American Hospital were 
rated at 249° F. maximum. 


How it is made 


The carafe holds 1 qt. of liquid. 
Wall section of both carafe and lid 
is 0.070 inch. The units are blow 
molded by Plastics Assembled 
Products, Baltimore, Md., on a 
double-head machine made by 
Boston Plastic Machinery, Inc., 
now merged with Modern Plastic 
Machinery Corp., Clifton, N. J. 

To avoid outside flash on the 
sides of the bottle and lid, the unit 
is needle blown. Biggest difficulty 
in this process was to find a 
needle strong and small enough 
to pierce the tough PP parison. 

Using polypropylene, this cycle 
is 10% to 15% longer than could 
be expected if the part were 
blown from high-density poly- 
ethylene, but rejects have been 
practically nil. The carafe is 
blown in an aluminum mold with 
a steel pinch off. After pinch off, 
the lid is cut off at the neck of the 
carafe. Both parts are then fin- 
ished by spin reaming, which 
smooths both the inside and out- 
side of the drinking edge of the 
cup, trims it to insertable size, and 
smooths the opening at the top of 
the bottle. Price for the decanter 
is $1.60 each in gross lots. 

Now that the first PP bottle has 
been successfully blown, we can 
look forward to vigorous growth 
in this area, especially for mar- 
kets having high heat require- 
ments. And once polypropylene 
has been blown, can vinyl be far 
behind?—End 
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When the probiem is 
inorganic pigments and 
extenders for compounding 
plastics... 


TERRE invites you to 
take advantage of its 80 YEARS 
EXPERIENCE 


Today Williams offers a complete line of inorganic pigments and 
extenders for the plastics industry. All have color permanence 
and chemical stability. Here is a representative list of these products. 


Pure Red tron Oxides « Pure Yellow tron Oxides * Pure Black Iron 
Oxides e« Pure Brown Iron Oxides ¢« Pure Chromium Oxide Greens 
Pure Hydrated Chromium Oxides « Umbers ¢ Siennas * Lampblack 


Anhydrous Calcium Sulfate . Barytes . Caicium Carbonates 


Send today for detailed Technical Reports which 
give you complete description of the chemical 
and physical properties of each product listed 
above. Address Department 75, C. K. Williams 
& Co., 640 N. 13th Street, Easton, Pennsylvania. 


COLORS & PIGMENTS 











C. K. WILLIAMS & CO. « E. ST. LOUIS, ILL. * EASTON, PA. * EMERYVILLE, CAL. 











REINFORCING BLANKETS 


...dado what no others can 


Made of mechanically interlocked Orlon* 
or Dacron* fibers—no binders or adhesives 
are used. Result is a light weight, high 
strength, easy-to-work-with reinforcing 
blanket, one that gives you— 


* high abrasion resistance (better than glass) « ex- 
cellent electrical properties « uniform loading—no 
resin-rich corners * outstanding corrosion resist- 
ance « safe for food and furniture—no sharp frag- 
ments * smooth handsome surface « exceptional 
weatherability (Orion*) * forms well after curing 
* low moisture absorption « limitless shelf life 
* easy to mold in deep draws 


The uses of Troy Tuf are virtually un- 
tapped. To get the entire story on this 
exciting new material, send today for our 
Technical Data Book—it’s packed with 
practical information. 
e*eeeeeaeeeeeeeeeeeeeeneeeenee 
- SMART SANDWICH FOR 

~ DESIGNERS... in some 

« cases, Troy Tuf Dacron* 
* can be used as a veil 

* of overlay in combination 
* with other materials. 


*Du Pont tradenames 


“Troy Tur REINFORCING BLANKETS 


industrial Products Division, Troy Blanket Mills, 200 Madison Ave., New York 16, N. Y. 
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HYSOL HY-LITES 


LATEST DEVELOPMENTS IN EPOXY COMPOUNDS 


NEW IMMEDIATE FLAME-OUT FLEXIBLE 
EPOXY CASTING SYSTEM 


HYSOL 15-032, a new two-compo- 
nent, flame-retardant epoxy casting 
system, is available for embedding, 
encapsulating and insulating elec- 
tronic/electrical components where 
flame-resistant characteristics are 
essential 

Non-burning by ASTM D635-56T 
standards, and self-extinguishing ac- 
cording to MIL T-27A tests, HYSOL 


15-032 is flexible . . . can be used as 
embedding material when required 
to meet thermal shock conditions. 
HYSOL 15-032 flame-retardant 
qualities are demonstrated in the 
photo above. 15-032 snuffs out 
immediately upon removal from 
Bunsen Burner flame. For complete 
information write for Bulletin E-215. 





Craft industries, Inc., use 
POPCORN FILLER IN EPOXY TOOL 
FOR VACUUM FORMING 


As an example of the versatility of 
HYSOL Epoxy Tooling Materials, Craft 
, Buffalo, N. Y. used 
popcorn and puffed wheat to create a 
cellular structure filler for this HYSOL 
Epoxy Tool. The original pattern is 
nique, too made of wood, paper 


Industries, Inc 


and plaster. Cast in plaster, details in the 
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SOL. CORPORATION + OLEAN, NEW YORK 


Formerly Houghton Laboratories, Inc. 
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~ HYSOL OF CALIFORNIA 
Los Angeles, California 


design were refined and then a HYSOL 
Epoxy Tool was made from the plaster. 
Over 2,000 vacuum-formed parts have 
been made and the tool is still in use. 
Long-life, accurate detail, versatility and 
economy are cited by Craft Industries as 
their reason for standardizing on HYSOL 
Epoxy Tooling in all vacuum forming 
patterns. 

To find out how HYSOL Epoxy Tooling 
Materials can help you to new freedom 
in design, new economies in tooling write 
for complete technical information. 


ONE-COMPONENT HIGH 
TEMPERATURE EPOXY ADHESIVE 


If heat resistance is your bonding prob- 
lem, here's your solution. HYSOL 4322 
now provides Tensile Shear of 2200 PSI 
@ 300°F on aluminum to aluminum 
bond. Other advantages are...ease of 
application, non-flow during cure, resist- 
ance to thermal shock and a shelf life of 
14 months. For complete information 
write for Bulletin A-304. 


Toronto, Ontario 


HYSOL (CANADA) LTD. 





(From pp. 100-103) 


molds to form deep eyesockets 
into which the eyes were inserted 
(using special tools from Margon) 
from the front. Such eyesockets, 
of course, were not possible with 
the hard heads. 

The housing for the individual 
eyes was originally two drawn 
steel covers enclosing the eyeball 
and providing an oval opening in 
the front. This construction later 
became a steel front cover with 
the oval hole and an injection 
molded back cover. Styrene was 
first used, and, when it became 
available in 1958, Margon 
switched to polypropylene. The 
latter provides the desirable 
characteristics of easy mold- 
ability, high impact strength, ade- 
quate stiffness, complete resist- 
ance to plasticizer migration, low 
coefficient of friction (an abrasive 
force could destroy some of the 
eye make-up during assembly), 
and low cost. 

Although the sleeping doll eyes 
comprise Margon’s largest single 
item in its line, the New Jersey 
concern also makes: 1) Lenses, 
which are set into vinyl, plush, or 
molded doll and toy heads to sim- 
ulate stationary open eyes; 2) 
unit eyes, which are a pair of 
miniature eyes molded into one 
piece, including trunnions and 
weight; 3) rolling eyes; 4) follow 
eyes, a sleeping eye that is de- 
signed with concave white and iris 
portion to give the illusion of 
looking at the viewer from any 
angle; and 5) rock-to-sleep eyes, 
which are sleeping eyes that will 
only close when the doll is rocked. 


Acetate wigs are popular 


The development of doll wigs 
has been as sensational as the 
dolls themselves. A chronology of 
this change would probably read: 
human hair, mohair, fur, nylon, 
saran, and acetate. 

Wiggy Inc., Brooklyn, N. Y., 
which has supplied hair to the doll 
industry since 1949, first used 
mohair. But this material was not 
washable and could not be rooted. 
A fur substance was tried for a 
short time; but, although it could 
be washed, it had few other ad- 
vantages, and like mohair it had 
to be pasted to the head. Wiggy 
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Executive Desh Diary 


an efficient desk organizer... 
a /uxurious almanac... 
a distinguished Christmas gift! 


A rare combination of the prestige 
and the practical...a gift to meet 
the highest executive standards, the 
Executive Desk Diary will represent 
you importantly throughout 1961. 


This impressive (10” x 7%”) per- 
manently bound 192-page book con- 
tains a 63-page section of unusual, 
useful reference information found 
in no other desk diary—on govern- 
ment, taxes, world affairs, vintage 
wines, etc. — indexed for fingertip 


reference. Its daily entry pages show 
a complete week's appointments and 
data at a glance! 


As a final executive touch, the diary 
may be personalized with the name 
of the recipient in gold leaf on the 
rich padded cover. Each copy is sent 
packaged for presentation. 


Deluxe Executive —tan ostrich, 
red or black morocco, leather-like 
finish. $7.50 


Director— genuine leather, in dark 
red, ginger, or black... with giltedge 
leaves. $13.50 


For quantity prices, write for brochure “MP”. 


Executive Desk Diary Ltd. 


Dept. MP-10, 730 Sth Ave., New York 19, N. Y. 





STAMPING ON PLASTIC ? 


CHANGE 
FROM 


GENERAL 


If you need the economy of imitation gold yet desire the 
quality and glamour of genuine gold, LUSTROFOIL is 
your best solution. This remarkable imitation gold is 
non-tarnishing and non-fading. It offers absolute color 
stability and a brilliance equalled only by genuine gold. 
Also available in aluminum, copper, red, blue, green 
Write for sample & illustrated literature 


GENenAl XOLL 
, Wanufac luring én. 


Genuine and Imitation Gold and Silver. Pigment ond Metoll 
85-03 57th Ave Eimhurst, lL |. NY HAvermeyer 
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Commercial Decal can fill your Melamine foil 
requirements in volume and on time. America’s 
largest, most modern foil production facilities 
are at your disposal when you order from 
Commercial Decal, the country’s most 
experienced producer of melamine foils. 
Design service available. Write for details. 


COMMERCIAL DECAL 


MOUNT VERNON, NEW YORK 





changed to saran about 1950. 
Now most of the wigs, which fit 
dolls ranging from 11 to 40 in. and 
are available in almost any color, 
are acetate. 

“We switched to acetate because 
of its greater yield per pound over 
saran,” commented Arthur Alpert, 
president of Wiggy. “If another 
material comes along that is 
lighter and cheaper, I’m sure we 
will consider it very carefully.” 

Mr. Alpert listed the advantages 
of acetate (also saran) wigs as 
their: 1) play value; 2) washabil- 
ity; 3) ability to retain curl; and 
4) similarity to human hair. 

Surprisingly, one of the largest 
consumers of plastics is the huge 
doll clothing and accessories field. 
Virtually all of the accessories— 
nursing bottles, shoes, clothes 
hangers, rattles, dishes, training 
seats, etc.—are plastic. Nylon and 
acetate are used in clothing and 
hosiery, but most of the dresses 
are still cotton—it’s cheaper. 

“Plastics have come a long way 
in a very short time in the doll ac- 
cesory field,” explained David 
Kass, Sales Manager for Progres- 


sive Doll Accessories Corp., New 
York, N. Y. “The accessories that 
we used to make with glass and 
metal are now virtually all plas- 
tics. We use a variety of these ma- 
terials, including PE, vinyl, sty- 
rene, acetate, and the high-impact 
plastics.” 

On an industry-wide basis, Mr. 
Kass estimated poundages thusly: 
Polyethylene, 250,000 Ib.; vinyl, 
150,000; styrene, 150,000; acetate, 
100,000; and the high-impact plas- 
tics, 50,000; for a 700,000-Ib. total. 

“The future for plastics in the 
doll accessories industry is a 
bright one indeed,” Mr. Kass con- 
cluded. “Based upon the rapid 
past growth, and the constant de- 
velopment of new items requiring 
plastics, it is easy to see an ever 
expanding market with sizable 
increases in material usage.” 


Packaging accounts 
for big market 

Still another big consumer of 
plastics is the complex packaging 
end of the doll industry. A few 
years ago, the cardboard box was 
the most glamorous package 


available. Even with the addition 
of a cellophane window, the box 
hardly did justice to the beautiful 
dolls. Then acetate containers and 
PE bags entered the picture. But 
a recent addition is the corru- 
gated box with heavy-gage ace- 
tate window, combining: 1) easy 
visibility; 2) sturdiness; and 3) 
attractive printing equivalent to 
printed folding box. 

In addition to their merchan- 
dising advantages, the plastics, of 
course, protect the dolls during 
handling, thereby reducing the re- 
tailer’s costs. Practically all doll 
clothing is packaged in little in- 
dividual PE bags (accounting for 
thousands of pounds of the resin), 
and acetate blister packs are 
popular for such items as shoes. 

As illustrated by the aforemen- 
tioned statistics, plastics have had 
a large share in upgrading the 
multi-million-dollar doll industry. 
They have brought both increased 
profits and production economies 
to their users; and, as the inevit- 
able expansion of this vast market 
is realized, plastics will do an 
even more dramatic job.—End 
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Aluminum 
SLAT 


ACCELORATOR M 


LATENTACID 
ACCELORATOR E 


VERONA DYVESTVU FES 


SPRINGFIELD ROAD, UNION, NEW JERSEY 


BAYER LEVERKUSEN - CASSELLA MAINKUR 


EXPANDER 


Manufactured from 

18” to 100” face. Elim- 

inates creasing... 

wrinkles of films or tex- 

tile. Made of durable 
lightweight, extruded alu- 
minum, the new Lembo Slat 
Expander can be used under 

the most severe conditions, in- 
cluding temperatures up to 500 
degrees. It may also be separately 
driven, without modification, 
where friction is undesirable. 


Complete facilities for 24 hour service. 


LEM BO MACHINE WORKS, INC. 


248 E. 17th St., Paterson 4, N. J., Lambert 5-5555 
Cable Address . . . Lemco 


Mfrs. PRESSES * EMBOSSERS * LAMINATORS *® ROLLERS 
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EEMCO Equipment is tailored to meet today’s 
Automated requirements for Transfer, 
Compression, Laminating and Milling applications for better 
products of Plastic’s, Rubber and Reinforced Fiberglass. 


Big names in industry (actual installations upon request) rely 
on EEMCO automated and efficient equipment for 
improved controlled products. 


Ask for specific information “How ERIE ENGINE 


can help you meet today’s manufacturing needs”, 


Informative literature and complete catalogs 
available upon request. 


erie ff engine a mfg. co. 


953 EAST 12th STREET ¢ ERIE, PENNSYLVANIA 


OCTOBER 1960 197 








Now they incubate 


SEMICONDUCTORS 
*&SEILON 


ASSEMBLING SEMICONDUCTORS is a delicate business. You 
have to do it in incubators — small boaths that resist chemical 
erosion and heat distortion, anid can be kept antiseptically clean. 


The Rheem Semiconductor Corporation recently built a new 
plant at Mountain View, €alifornia. Rheem wanted its new assem- 
bly booths made of a more serviceable material, and called in the 
K-Plastix Company of San Francisco to find the material and design 
the booths. The material selected was... 


SEILON “PRO”, A FIRST-QUALITY POLYPROPYLENE. Using this 
Seilon in sheets, K-Plastix heat-formed, then welded the hoods, 
sinks, ducting and drain lines of the assembly booths. Vulnerable 
parts were strengthened with metal completely clad in Seilon. 


The result: Rheem’s new semiconductor assembly booths are 
superior in resistance to nitric and hydrofluoric acids, trichloro- 
ethylene and acetone solvents, and other corrosive chemicals in 
this process. Because no dirt or cement will stick to Seilon Pro, 
Rheem's booths can be easily kept spotless. And the material’s 
natural translucency lets in light, so that only a single, small lamp 
is needed to illuminate a booth’s work area. 


SEILON is versatile in its many properties and tailor-made adapta- 
bility to your requirements. We welcome the opportunity to help 
solve your problems—a letter or phone call will start us working. 





Melt extractor 
(From pp. 107-110) 


units in the United States; various 
machinery makers state these ma- 
chines are outselling single stage 
machines three to one. 

The use of a melt extraction 
cylinder in preplasticators seems 
only natural in view of its su- 
perior performance over the tor- 
pedo type cylinder which is often 
used for preplastication. 


Field results 


This system has been mounted 
on a 12 oz., Type 300-T Reed- 
Prentice injection machine. On 
this converted 12-o0z. machine, it 
was possible to mold high-density 
polyethylene (Grex 60-050E) into 
a baby bath tub which had a pro- 
jected area of 350 sq. in. and 
weighed 31 oz., or about 24% times 
the rated capacity of the machine 
prior to conversion (See Fig. 9, 
p. 110). The machine was powered 
by a 30-hp. motor and a clamping 
force of 300 tons was used while 
molding the tub at a rate of 50 
pieces/hr. The 300-ton clamp con- 
verts to a locking pressure of 1717 
p.s.i. as compared to the 2500 p.s.i. 
recommended for other’ types 
of preplasticating machines. The 
mold previously had to run on a 
conventional 60-o0z. machine using 
low-density PE and only pro- 
duced 25 pieces/hr., or one-half 
the rate of the converted machine. 
Obviously, the return on the in- 
vestment in the 12-0z. machine 
is increased. Another operating 
advantage is the more efficient 
utilization of injection pressure, 
since the ram operates against 
thoroughly plasticated melt on the 
injection stroke. Experience on 
other molding trials with various 
thermoplastics is shown in Table 
I, p. 110. 

In addition to the obvious op- 
erating and economic advantages, 
parts of all materials molded with 
better surface finish, lower inter- 
nal stresses, and relatively little 
warp even with the more difficult 
molding materials. Especially in- 
teresting was the fact high-den- 
sity polyethylenes could be run at 
the same temperature of 430° F. 
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high impact polystyrene. The 
injection temperature could be 
maintained at a lower level than 
was required in conventional 
units, which is significant in the 
processing of heat sensitive mate- 
rials and in the reduction of cycles. 

With the need for uniform low 
temperature plasticized material, 
this unit seems ideally suited for 
blow molding. A large charge of 
thermoplastic material would be 
available at fast parison extrusion 
rates for intermittent operating 
type of machine design. To this 
date, however, no work has been 
done along these lines but it 
seems entirely feasible. 
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Orientation 
(From pp. 113-124) 


Orientation decreases with in- 
creasing die temperature because 
of more after flow 
stoppage. It might be expected 
that in some full shots, higher die 
temperature might delay gate seal- 
ing and allow greater “packing,” 


relaxation 


producing more orientation. How- 
ever, the relaxation effect must 
completely dominate, since no in- 
stance of this behavior was noted 
in this study. 


Ram forward time 

Ram forward time (RFT) has a 
marked effect on the moleculai 
orientation of the molding as 
shown in Figs. 16, 17, and 18, pp. 
121-122, for single-cavity shot and 
Fig. 19, p. 124, for the two-cav- 
ity shot. Fig. 16 shows the effect 
of RFT on the orientation of the 
75-mil bar preceded by the 30-mil 
gate. The curve rises steeply, then 
levels out at about 7 seconds. Of 
course, when the ram is with- 
drawn prematurely, most of the 
orientation present in the still hot 
polymer is able to 
The longer the ram is held for- 
ward, the colder the stock becomes 
and the more orientation is re- 
tained. This holds true up to 7 
sec. when the thin gate seals, iso- 


relax out. 


lating the cavity, and preventing 
the RFT from exerting further in- 
fluence on orientation. Examina- 
tion of the original data shows that 
as far as viscous flow is concerned, 
the gate seals at about 5 seconds. 
These data also show that there is 
still some transfer of shear stress 
to the cavity for approximately 
2 sec. after measurable plastic for- 
ward motion ceased. 

Fig. 17 illustrates the same type 
of data, but this time the 75-mil 
bar is preceded by the 120-mil 
gate. The flow of this system is 
controlled by cavity sealing. Plas- 
tic forward movement is signifi- 
cant up to about 10 seconds. Ori- 
entation continues to increase for 
still longer, again indicating con- 
siderable stretching 
even in the absence of viscous 
flow. Fig. 18 compares the results 
of the previous two curves. It is 
apparent that the rapid sealing of 
the small gate results in consider- 
ably less net orientation in the 
molding. The two-cavity results 


molecular 








VISCOSITY REDUCTION 
WANI@OM IG GI0-\ 11074-4010). 


PLASTISOLS 
d 


ORGANOSOLS 


by the use of 


KESSLER 
POLYETHYLENE 
GLYCOL 
ESTERS 


LAURATE @ OLEATE © STEARATE 
© RICINOLEATE e@ 


hese esters, in a wide 
range of molecular 


weights and proper- 
ties, can give you the 
exact control needed 
in your particular 
formulation. 


Call or write for samples 
and further information. 


KESSLER CHEMICAL CO., Inc. 


State Road & Cottman Avenue 
PHILADELPHIA 35, PENNA. 





me 2 
|) ESTERS FOR INDUSTRY! 


© Since JS 1921 we 








Vinyl + Polyethylene - Nylon 


als 


tlt 


On Nylon, Synthetic 
and Wool Carpeting... 


STAT-EZE overcomes the 
annoyance of static accu- 
mulation and resoiling prob- 
lems. It is easy to apply by 
spraying, sponging or im- 
mersion. It is tenacious and 
hard to rub off...STAT-EZE 
reduces the static charge on 
undergarments, upholstery 
materials and dresses made 
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124. In 
this comparison the gates are the 
same (120 mils thick) but the cav- 
ities differ (75 vs. 150 mils thick). 
As would be anticipated, the thin 
bar shows much greater degree of 
orientation than the thick bar. 
There is no evidence of sealing in 
either of these cases. The 150-mil 
bar becomes full at the 30-sec. 
RFT point, and this premature loss 
of motion does result in a slight 
reduction of orientation. 


are shown on Fig. 19, p. 


Cavity thickness 

The last molding variable con- 
sidered was die cavity thickness. 
The effect of this variable on 
orientation is shown in Fig. 11 
and Fig. 20 on p. 124. The thinnest 
(75-mil) cavity shows the greatest 
degree of orientation and the 
thickest (300-mil) cavity shows 
the least. This happens for two 
reasons: first, shear stress is 
higher in the thinner cavity and 
second, there is less relaxation. 
The basis for the first part of this 
statement is less obvious than the 
second part and, therefore, derives 
from this reasoning. 

The volumetric flow rate enter- 
ing a cavity is independent of the 
cavity thickness as it is controlled 
solely by the system preceding the 
cavity. Thus, the velocity of the 
melt entering a thin cavity is 
higher than that entering a thick 
cavity if all other conditions are 
equal. Consequently, for a con- 
siderable part of the time in which 
the cavity is filling, the shear rates 
of corresponding radial positions 
are higher for the thin cavity than 
for the thick one which necessi- 
tates that shear stresses must also 
be higher in the thin cavity. 


Conclusions 


A mechanism of non-isothermal 
plastic flow has been postulated 
which is consistent with bire- 
fringence patterns observed on 
polystyrene injection moldings. 
These patterns were explained by 
showing that they are composites 
of two competing effects, i.e. mo- 
lecular orientation induced by 
shearing forces during flow and 
relaxation after these forces are 
reduced when flow stops. 

The principles implicit in this 
mechanism have been used to un- 


color-full 
rez-n-dye 


For maximum UNIFORMITY 


and UGHT STABILITY 


For added consumer 
sales appeal or for 
industrial identification 
—REZ-N-DYE is 
accepted as the finest 
surface coloring agent. 


Whatever method you 
use (cold dip, hot dip, 
swab or spray) there’s 
a REZ-N-DYE for 


every application. 


Transparent colors are 
custom matched for 
your individual 
requirements to achieve 
almost any interesting 
effect. 


For metallizing - copper, 
14k gold, antique and 
brass are available to 
fill your particular 
specifications. 


If you have a problem 
in plastics—contact 
Schwartz Chemical Co. 
There’s no obligation. 
Solving your problem 
is an integral part of 
Schwartz Chemical Co. 


service, 





i Teoteh stab 4 
CHEMICAL CO., INC 
50th Ave 2nd St 


Long Island. City, N.Y 
ST 4-7592 


Headquarters for custom synthesis; 


derstand the effect of molding 
bench, pilot, and production scale. 


MANUFACTURERS OF DYES—LACQUERS— 
variables on orientation. This re- 


CLEANERS—ADHESIVES— FOR PLASTICS 








206 MODERN PLASTICS 








Birefringence was calculated using 
R 

a 

An=dX D 
where the wavelength of the polari- 
scope white light source, \, was es- 
timated to be ca. 5500A. The retarda- 
tion, R, was determined by counting 
the number of orders and assigning 
the various colors the following frac- 
tional order values: Yellow, 0.3; red, 
0.7; green, 1.0; so that for example a 
twelfth order yellow would have a 
retardation of 11.3, a sixth order 
green would be 6.0, etc. D is the 
thickness of the specimen 











lationship depends upon several 
compensating factors so that the 
particular result of a change in 
operation will vary with the spe- 
cific molding environment under 
consideration. However, several 
generalities relating both to the 
effect of operating conditions and 
die geometry can be made. 

A. Usually orientation decreases 
as these increase: 1) Die temper- 
ature; 2) cavity thickness; and 3) 
cylinder temperature. 

B. Usually orientation increases 
as the following increase: 1) Gate 
size; 2) ram pressure; and 3) ram 
forward time. 
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Burt 1, New York 





Write Now! A local McKesson & Robbins 
Chemical Department representative 
will be pleased to call and talk over your 
Organic Peroxide requirements. 





“Our BIPEL 


Preform Rate yg ae ta 
pnoe fn H 


1900 to 3300 Wisi zi Ti. 
per hour!” 


The General Industries Company, Elyria, Ohio, reports: 
“We required 2x,” dia., .150 Ib. preforms, from 
agitator-type materials. With BIPEL, we’re now producing 
3300 per hour... with total weight variations about 

1% ...aS against 1900 per hour available previously. ” 


And so another leading manufacturer offers praise 

for BIPEL Preformers, the new pacesetters of the industry. 
The improvements responsible for this production 
increase are now standard. This allows faster, more 
accurate preforming of any materials up to agitator-type; 
even higher impact materials, with special feeders. 


Are you getting maximum production of your preforms? 
Send us your special requirements. 


* Demonstrations and Services at Tiverton 


QD 2. |. P. ENGINEERING LTD. Sutton Coldfield, England 
JOHN SPERLING & CO., 739 Mountain St., Montreal 3, Que. 


RALPH B. SYMONS ASSOCIATES Bl j {2 E t 
3571 MAIN RD., TIVERTON, R. I. 


~ TRANSFER PRESSES 
WOMBONTAL | HYDRAULIC PREFORMERS 





How to extrude 
(From pp. 127-131) 


through a flexible pipe to an air- 
driven pump. The pump could 
supply plastisol to the extruder 
at 200 ps.i. The equipment is 
shown in Fig. 4, p. 128. 

Advantages of pump-feeding 
were at once evident. High, steady 
extrusion rates were obtained 
Higher temperatures could be 
used without gel blocking. Good 
pressure profiles were obtained 
at both low and high head pres- 
sures when compared to those 
using a hopper feed (see Fig. 5, 
p. 131). Figure 6, p. 131, photo- 
graphed just after a run on the 
modified equipment, shows the 
screw channel completely filled. 

An interesting observation was 
that plastisols require less drive 
power than pelletized feeds. This 
is explained by the fact that plas- 
tisols are liquid and unlike pel- 
lets, very little work is needed 
until they are fused. Since me- 
chanical input is reduced, more 
heat must be put in by conduc- 
tion. The Brabender Plastograph 
curves in Fig. 7, p. 131, show the 
difference in drive inputs for pellet 
and plastisol materials. 

Extruder heat transfer capac- 
ity may, therefore, become a 
limiting factor in plastisol extru- 
sion. No evidence to date indi- 
cates that this limitation has been 
reached. One advantage of plasti- 
sols offsetting this limitation is 
that, being liquid, they contact 
the extruder barrel better, there- 
by aiding heat transfer. 

In practice, this reduced en- 
ergy requirement is shown in 
Table II, p. 131. Pertinent data 
are summarized for the test runs 
described in this article. For 
about equal die pressures, the 
mechanical work needed to proc- 
ess Plastisol A is about one-half 
that needed for pellets prepared 
from this plastisol. The same is 
true for Plastisol B. 

Pump-feeding offers a simple, 
practical solution to the prior 
problems met in plastisol extru- 
sion. As well as solving gelation 
problems, it is far more practical 
than a hopper for feeding liquids 
into an extruder. There is every 
reason to believe this process can 
soon achieve wide commercial 
usage.—End 
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Turbine fan 
of 
ZYTEL’ 


makes possible 


radical design 


A difficult design problem in Sunbeam’s 
new de luxe vacuum-cleaner line in- 
volved the turbine brush sweeper ac- 
cessory. The turbine brush combines 
the advantage of a power-driven brush, 
previously found only on uprights, with 
the power and flexibility of a tank-type 
cleaner. This brush is powered by a 
unique one-piece fan wheel made up of 
54 curved blades, spaced to allow the 
intake of metallic objects such as paper 
clips, hairpins and the like. 

For satisfactory operation of this tur- 
bine wheel, an exceptional material was 
required—one with high strength in 
thin sections, resilience, and resistance 
to metallic impact. The material had 
to be intricately molded to close toler- 


one of Du Pont’s versatile 
engineering materia/s 


ances in an economical one-piece mold- 
ing. In addition, lightness of weight, 
abrasion resistance, and good bearing 
properties were needed. The solution: 
a wheel molded of Du Pont ZyTEL 
nylon resin, which fulfilled all these re- 
quirements. The successful design of 
this component, molded by Chicago 
Molded Products Corporation, for Sun- 
beam Corporation, both of Chicago, 
Illinois, also permitted the over-all de- 
sign of the sweeper unit with a low 
profile for maximum furniture clear- 
ance. 

On the following page, you will find 
some additional examples of the basic 
design improvements made possible by 
the use of ZYTEL nylon resins. 





rae 2 RIES VANS. 

Full-throttle foot control for motor boats 
is made with gear, rack, guide panel and 
anchor ball of ZYTEL nylon resins. The rack 
and anchor ball have threads molded in to 
accept the control cable and sheath respec- 
tively. The use of ZYTEL assures smooth, 


quiet operation of the foot control, and 
eliminates salt-water corrosion problems. 
In addition, the unit requires no lubrication. 
(Molded by Nylon Products Corporation, 
Clinton, Massachusetts, for Tempo Prod- 
ucts Company, Cleveland 3, Ohio.) 


Designed with ZYTEL 
for smooth, quiet operation 


The products on this page demand smooth, low-noise operation, as well 


as varying degrees of strength, abrasion resistance, corrosion resistance, 
and freedom from lubrication problems. In each case, the use of ZYTEL 
meets the combined design requirements and helps assure long, trouble- 


free operation. 


Du Pont ZYTEL may help you, too, to save money by reducing 


production costs and giving improved performance under a variety of 
difficult conditions. Find out how by sending in the coupon. Also, ask for 
the new booklet on the properties and advantages of tubing of ZYTEL. 


EF. 1. du Pont de Nemours & Co. (Inc. 
Room 2507Z, Dept. B: 12345 


Nemours Building, Wilmington 98, Delaws 


-* CX) 
- 5 Y i ee 


Please send me the booklet on tubing of ZYTEL. 
I am interested in evaluating ZYTEL for the following use: 
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Street 
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State 
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Alathon’ 


one of Du Pont’s versatile 
engineering materials 


Sleeve bearings for heavy machinery are 
made with sleeves of ZYTEL, reinforced 
with a steel backing that has indented 
perforations and press-fits into the bear- 
ing housing. The good flow characteris- 
tics of ZYTEL enable it to flow easily into 
place through and around the many per- 
forations. ZYTEL provides the necessary 
abrasion resistance, impact strength and 
low noise factor. (Molded by Terhorst 
Manufacturing Company, Minot, N. D.) 


Carriage for hospital curtains is molded of 
ZYTEL, which provides the smooth, silent 
operation required in hospitals. This long- 
wearing part is easily assembled by snap 
fitting, needs no lubrication. (By Capital 
Cubicle Company, Brooklyn, New York.) 


POLYCHEMICALS DEPARTMENT 


86. us. Pat OFF 


BETTER THINGS FOR BETTER LIVING 
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Delrin Lucite 
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ABMA program 


(From pp. 135-140) 


nates in which the layers of rein- 
forcement are parallel to the sur- 
face. 

Two models of an asbestos-re- 
inforced phenolic were made in 
exactly the same manner except 
that the molding pressure was 300 
p.s.i. for one and 100 p.s.i. for the 
other. Under the same test condi- 
tions (600 B.t.u./ft.*-sec.), the low 
pressure molding ablated at the 
rate of 0.032 in./sec. and the higher 
pressure molding ablated at the 
rate of 0.021 in./sec. 

Since the liquid layer on the 
surface flows downstream under 
the influence of pressure gradients 
and aerodynamic friction, the vis- 
cosity and surface tension of the 
reinforcement in the molten state 
must be selected to conform to the 
thermal environment. A situation 
in which the molten reinforcement 
stands as droplets on the surface 
is less desirable than one in which 
the melt spreads uniformly over 
the surface. A uniform blanket of 
glass on the surface adds to the 
stay-time of the resin in the hot 
reaction zone. This consideration 
is sufficiently important to justify 
special additives to the reinforc- 
ing fiber material to reduce sur- 
face tension. 

As is consistently true in ma- 
terials development, the absolute 
test of a material or concept is in 
evaluation under the actual con- 
ditions for which the system or 
material was developed. For this 
reason, test flights with recovery 
were included as a part of the 
development program. Four suc- 
cessful re-entry and recovery test 
flights have been accomplished to 
the date of writing. 

A scale version of the tactical 
Jupiter nose cone was flown and 
recovered as early as August 1957. 
Full-scale IRBM nose cones of 
Jupiter missiles AM-5, AM-6, 
and AM-18 were successfully 
flown and recovered on May 18, 
1958, July 17, 1958, and May 28, 
1959, respectively. The successful 
recovery of the early scale version 
established the feasibility of the 
ablation concept, making it justi- 
fiable to fabricate and test full- 
scale cones. The specific materials 
used and the degree of effective- 
ness of these materials are still 
classified information.—End 
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SEALSRIN® 


roll covering is the one to specify 
for embossing rolls when you want 
good heat resistance, clarity and 
definition to your emboss, and long 
life between grinds. 
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ROLEASE’ 


roll covering eliminates most 
‘sticking’ problems encountered 
in polycoating and laminating. 
This is the covering which has 

the plastic industry talking. 
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News and interpretations of the news 


Section 2 


Prospects for Lexan 

At the recent opening of its $11 
million Lexan plant in Mt. Ver- 
non, Ind.—with an annual capac- 
ity of over 5 million lb—General 
Electric emphasized the future 
possibilities for polycarbonates 
with some startling growth figures 
and predictions. By 1962, the com- 
pany expects the total market for 
polycarbonates to be between 6 
and 12 million lb.; by 1965, the 
estimate is for 30 to 50 million lb. 
and by 1970, the top range antici- 
pated is 75 to 100 million pounds. 
As to price, the company expects 
it to go to between 60 and 85¢ per 
lb. by 1965. 

Perhaps most indicative of GE’s 
expectations for the future is the 
fact that the new plant, which is 
located on a 162-acre site along 
the Ohio River, was designed so 
that output can be more than 
doubled without expanding exist- 
ing physical facilities and then re- 
doubled through plant expansion. 

Several predictions were made 
too as to the market areas that 
would absorb the expected output. 
In addition to the more than 300 
commercial applications in which 
Lexan is currently used, GE feels 
that polycarbonate resin will find 
increased uses in business ma- 
chine housings (one complete unit 
molded of the material will soon 
be on the market), in the elec- 
trical and electronic field, and in 
aircraft and automotive applica- 
tions. Two existing automotive 
applications are brake bushings 
and brush holders. 

Moreover, several off-beat ap- 
plications, including an injection 
molded polycarbonate dental plate 
to compete with compression 
molded acrylate plates, are cur- 
rently being field tested. And the 
company is confident that a whole 
new range of applications will 
open up when the technique of 
cold forming (see MPI, Sept. 1960, 


*Reg. U.S. Pat. Off. 
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(Section 1 starts on p. 39) 


p. 137) can be perfected. Just 
imagine the economies that can 
be achieved by processing poly- 
carbonate film and sheet on con- 
ventional high-speed metal work- 
ing equipment! 

It should be noted that poly- 
carbonate film is only now get- 
ting off the ground. Some film, 
made by solution casting, is being 
used by Ansco (under the trade 
name of Plestar) as a photo- 
graphic film for military and 
graphic arts applications. GE has 
also been doing considerable work 
in the area of polycarbonate co- 
polymers (based thus far on 
phthalic acids, glycols, high tem- 
perature polyesters, or silicone 
copolymers). One film, based on 
a copolymer construction and 
currently under evaluation, is a 
high-temperature, electrical insu- 
lating film with a craze resistance 
claimed to be 2 to 5 times better 
than the standard film and with a 
temperature resistance 40° C. 
higher than the standard. Other 
copolymer films are reportedly in 
the works including one that can 
be plasticized to give it drape or 
crystallized to improve tear 
resistance, solvent resistance, etc. 


Polystyrene producers 

There has been some confusion in 
the industry over the number of 
producers in the U. S. who actu- 
ally produce polystyrene polymer 
direct from styrene monomer. 
Mopern Ptastics has, therefore, 
assembled a list of companies who 
are actually known to be poly- 
merizers of the monomer. There 
are probably producers of virgin 
polystyrene who are not on the 
list printed here, but if so, their 
operations have not been reported 
to this organization. This printed 
list, of course, does not include 
distributors of virgin polystyrene 
or manufacturers of reprocessed 
material unless the latter also 
produces’ virgin polystyrene. 
There are 15 companies in 


By R. L. Van Boskirk 
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this distributor-reprocessor group 
listed in the Modern Plastics En- 
cyclopedia directory. There must 
be at least 25 or more of these 
distributor—reprocessor companies 
who have never requested a list- 
ing in the Encyclopedia. 

Atlantic Chemical Corp., Passaic, 
N. J.— Molding powder di- 
vision is Macromol Corp., 
Matawan, N. J. 

Beagle Plastic Corp., Leominster, 
Mass. 

Cosden Petroleum Corp., Div. of 
W. R. Grace & Co., Big 
Spring, Texas. 

Dow Chemical Co.,* 
Mich. 

Foster Grant Co. Inc.,* Leomin- 
ster, Mass. 

Granada Co. (Rexall), Santa Ana, 
Calif. 

Hammond Plastics, 
Mass. 

Koppers Co. Inc., Pittsburgh, Pa. 

Massachusetts Plastics Co., Lud- 
low, Mass. 

Monsanto Chemical Co., Plastics 
Div., Springfield, Mass. 
Plastics Corp. of America, Stam- 
ford, Conn. Controlling in- 
terest owned by Richardson 
Co., Melrose Park, Ill, Com- 
pany is outgrowth of Lin- 

coln Plastics, Stamford. 

Polymer Products, Clark, N. J. 
Entire output to Gilbert 
Plastics, Kenilworth, N. J. 

Seamco Chemical Co. (Rexall), 
Holyoke, Mass. 

Shell Chemical Co., Wallingford, 
Conn. 

Solar Plastics, Leominster, Mass. 
(formerly Astra) 

Ticonderoga Chemical Corp., 
Leominster, Mass. Presi- 
dent of Ticonderoga is also 
president of Plastic Academy 
Products, a molding firm. 

Union Carbide Plastics Co.,* Div. 

of Union Carbide Corp., New 
York, N. Y. 

To this list should be added 
the companies who produce ABS 

(acrylonitrile- (To page 216) 
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Worcester, 
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What is “DYNA-MELT’’? 


DYNA-MELT is a MEIKI trademark for injection * Injection under pre-set pressure, lower than for 
unit which assures perfect melting of plastic materials conventional injection units 


by adopting a screw of two different functions — * Seee demolnn force welll ter tabling 
e 


melting and injecting — with a hydraulically balanced same projected area 


thrust bearing. 
* Less internal stress inherent 
Check these to low-pressure injection 


DYNA-MELT features: 


* Less injection 


* Perfectly problems 
uniform P C S Type with 


melting technically- 


INJECTION MACHINE 


The screw rotates 
continuously, so plasticiz- 
ing and reserving are done 
during injection stroke 
and pressure 

holding time. 


* Perfect : ; T Se | an) difficult 


mixing and 
conditioning of 
material — no risk 
of decomposition 

* Increased plasticizing 
capacity 

* Less vaporization or air 
bubbles 

* Perfect dry-coloring 

* Improved quality of moldings 


* Heat economy 


moldings 


* Materials diffi- 

cult of molding (e.g. 

unplasticized PVC) in- 
jected with ease 


* Continuous running of screw, 

even during injection or holding 

time, assures perfect melting and decreases 
cycle time 


* Hydraulic piston incorporated to screw shaft 


solves thrust difficulties 


All these DYNA-MELT features are the result of continued technical 
research and are protected by various patents. 


MEIKI CO., LTD. 


HYDRAULIC DEPT. 
1, 2-chome, Shioiri-cho, Mizuho-ku, 
Nagoya, Japan 
Cable: MEIKILTD NAGOYA 
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Prompt 
solutions J 
to your 4% 
production 
puzzlers 


e MONSANTO TECHNICAL SERVICE recently .... 

recommended the one cement among hundreds that 

solved a molder’s sealing problem and cleared the 

way for the production of a unique plastics cream- 

dispensing container. . .. employed a revolutionary 

f system (developed by Monsanto) for measuring 

, AP styrene colors, duplicating a customer’s color 
sample with an accuracy never before attainable.... 
custom-formulated a new material to deliver the 
desired combination of properties required in a 
manufacturer’s newly designed end product. 


These are typical of the many different jobs this 
department does regularly to help promote customer 
I. success. There are Monsanto Technical Service 
field men on constant call to unravel knotty 
plastics production line problems on the spot—and 
keep manufacturers fully informed about new 
ot materials, processes, and testing methods. The 
Customer Service Laboratories draw on a wealth 
of experience and accumulated data to evaluate 
specific needs. Objective material recommendations 
can be made because of the wide range of 
Monsanto products and formulations. 


Molders, extruders, designers, converters, laminators, 
processors, manufacturers all profit today from 
Monsanto technical guidance in producing better 
looking, better operating, better selling plastic 
products. Monsanto Chemical Company, Plastics 
Division, Springfield 2, Mass. 


Monsanto 





ule), F-¥-t, BOM ACTIVATOR IN PLASTICS 


FREE: If you would like this plastic puzzle 


just ask your Monsanto Representative 
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butadiene - styrene) materials: 
Naugatuck Chemical, Marbon 
Corp., and B. F. Goodrich Chem- 
ical Co. The tradenames are 
Kralastic, Cycolac, and Abson, 
respectively. None of these three 
produce regular or high-impact 
polystyrene. 

Those companies listed earlier 
with the asterisk produce ANS 
(acrylonitrile-styrene) materials 
under the names C-11, Tyril, and 
Fostacril in addition to regular 
and impact polystyrene. 

Two companies, American Cy- 
anamid and Amoco Chemicals, 
dropped production of polysty- 
rene a year ago but the latter is 
operating a pilot plant. 


Progress in Delrin 


Three molded parts. Chicago 
Molded Products is calling atten- 
tion to three recently molded Del- 
rin parts as items that can be used 
to replace metal. For example, 
engineers at Planet Products 
Corp., Chicago, IIl., point out that 
the double sheave on Planet’s 
general gear pumps has excellent 
strength, toughness, temperature 
resistance, low co-efficient of 
friction, abrasion resistance and 
dimensional stability. 

Clayton Mark & Co., Evanston, 
Ill. engineers, in discussing the 
advantages of the fast priming 
tube and the volute and venturi 
assembly of its Mitey Mite jet 
pumps, say that the component 
in Delrin is streamlined for 
greater water capacity and has 
good heat and abrasion resistance 

Red Jacket Mfg. Co., Daven- 
port, Iowa, states that its shallow 
well and deep well Trailblazer 
pumps include upper and lower 
impellers of Delrin. Both of these 
pumps have smooth clean sur- 
faces for high efficiency, resist 
acid water, and are more abra- 
sion resistant than brass or most 
similar metals. 


Pipe tested. A new Delrin pipe 
designed for oil field service is 
being test-marketed in Kansas 
and the Tri-State Illinois Basin, 
according to the Du Pont Co. 
Among the pipe’s advantages is 


a simple heat-fusion fastening 
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method which yields a joint of 
high strength. Field tests of oil 
field surface line pipe were begun 
in 1958. The test-marketing pro- 
gram was based on favorable 
results of over 20 test installations 
by eight oil companies. Potential 
applications include flow lines, 
gathering lines, salt water dis- 
posal, and water flooding lines. 
Du Pont will manufacture the 
pipe, which is covered by a pat- 
ent, on the site of its Delrin facil- 
ities near Parkersburg, W. Va. 
Delrin combines high strength 
and toughness with fatigue en- 
durance under pressure surging 
conditions, according to Du Pont, 
and has outstanding solvent re- 
sistance and dimensional stability 
over a wide temperature range. 


Polyethylene foam 

Facilities to produce polyethylene 
foam, one of the newest of the 
plastic foams, will be constructed 
at The Dow Chemical Co.’s Hang- 
ing Rock Plant at Ironton, Ohio, 
adjacent to present facilities 
which produce Styron and Styro- 
foam, Dow’s polystyrene and its 
polystyrene foam. 

The new material is trade- 
marked Ethafoam. Early market 
development for Ethafoam has 
been in marine buoyancy applica- 
tions — swimming safety belts, 
surf boards, boat fenders, dock 
bumpers, and a variety of marine 
toys. The foam is flexible and 
closed-cell and about 30 times 
lighter than water. The new Dow 
facility will cover 61,000 sq. ft. 
and will employ 30 to 40 people. 
R. P. Lowry of Dow’s engineer- 
ing department is project engi- 
neer for the plant. Merrill Wey- 
mouth is plant manager. 


Penton sheet 


Extruded Penton sheet for lining 
tanks, vessels, and other equip- 
ment is now available in 48-in.- 
wide rolls from National Vulcan- 
ized Fibre Co. These extra-wide 
rolls cut application costs because 
more surface area can be covered 
with a single width. This reduces 
the number of seams and seaming 
material required, cuts welding 


time and expense, and speeds in- 
stallation. Equipment lined with 
Penton can be made of less-ex- 
pensive materials, thus saving on 
initial cost. Steel tanks, for exam- 
ple, can be fitted with Penton lin- 
ings to successfully handle highly 
corrosive liquids. 

The use of Penton linings is 
reportedly a practical means of 
incorporating corrosion and abra- 
sion resistance in many kinds of 
equipment, and is applicable both 
to existing equipment in the field 
and to new equipment during 
fabrication. Typical applications 
include linings for plating tanks, 
process vessels, fume hoods and 
ducts, large-diameter pipes, pick- 
ling tanks, vats, etc. These linings 
are also used in tank cars carry- 
ing corrosive fluids. 


Phenolic-vulcanized fibre 


An insulating material that com- 
bines the good electrical proper- 
ties and mechanical strength of 
vuleanized fibre with the low 
moisture absorption of phenolic 
laminates has been developed by 
National Vulcanized Fibre Co. 
Known as Anilite, the material is 
said to have two to four times the 
moisture resistance of conven- 
tional vulcanized fibre. Sheets 
Y4e-in. thick cost 26¢/sq. ft. com- 
pared to 17¢ for commercial 
grade vulcanized fibre. Grade X 
phenolic laminates cost 39¢ for 
the same thickness. 

Some of the expected applica- 
tions include circuit breaker bar- 
riers, transformer barriers, knife 
switch guides, wiring devices, 
electrical fixture insulation, in- 
struments and control panels and 
magnetic coil heads. 


Tinopal PGP 


In 1956 The Geigy Co. Ltd. of 
England introduced Tinopal 
PCRP, a heat- and light-stable 
optical brightening agent for 
plastics. Tinopal PCRP is charac- 
terized by a reddish blue fluo- 
rescence, and for some applica- 
tions requests arose for a product 
with the same heat and light sta- 
bility as Tinopal PCRP but with 
a greenish blue fluorescence. 
Research by Geigy has now led to 
the production of Tinopal PGP, 
which has the desired greenish 
blue fluorescence. This is of par- 
ticular advantage (To page 218) 
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...with R/M Style 41RPD asbestos-phenolic felts 


Motor-tube insulation liners and 
other high-temperature asbestos- 


phenolic parts are natural 
applications for R/M Pyrotex® 
felts and tapes. 

Wrapped by a variety of tech- 
niques, tubes of R/M Style 
41RPD Pyrotex tape can be 
fabricated into one-piece (no 


RAYBESTOS-MANHATTAN, 


joints) ablation-resistant parts 
capable of withstanding extreme 
high temperatures for periods of 
60-90 seconds. 

Extra-long spinning-grade 
asbestos fiber provides the un- 
usual physical stamina in parts 
made from R/M Pyrotex felts. 
High strength-to-weight ratio 


and excellent percentage reten- 
tion of physical properties after 
exposure to high temperatures are 
additional advantages of such 
parts. , 

R/M Pyrotex felts are easy to 
handle. Readily available from 
coaters or from R/M. Write for 
complete information. 


INC. 


Reinforced Plastics Department, Manheim, Pa. 


SPECIALISTS IN ASBESTOS, RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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when, for example, anatase tita- 
nium dioxide is used to produce 
the purest white possible in poly- 
vinyl chloride, 
cellulose acetate. 
With regard to light fastness, 
the limiting factor is, of course, 
the type of plastic used, and the 
light fastness is especially high in 
the following: polyvinyl chloride, 
polystyrene, polyethylene, and 
cellulose acetate. Tinopal PGP 
has only moderate light-fastness 
in polyester resins and poly- 
methylmethacrylate resins. 


polystyrene, or 


Rexall operations 

Production of a wide range of 
polyethylene film for agricultural, 
industrial, and general uses at 
Santa Ana Film, Div. of Rexall 
Drug & Chemical Co., has been 
announced by Charles Farrell, 
general manager. The firm is lo- 
cated at 402 W. Central Ave., 
Santa Ana, Calif., and is one of 
several Rexall plastics operations 
located at its Santa Ana plant. 
George G. March, formerly plant 
manager of the Kraloy Plastic 
Pipe Co. a Rexall 
is plant manager. Charles A. 
Blackburn Jr., formerly with 
Rexall Drug Co. in Los Angeles, 
and William H. West, recently 
with the Chippewa Plastics Co., 
another subsidiary, are sales rep- 
resentatives. 

Robert E. Burrough has been 
appointed personnel manager for 
the Odessa, Texas operations of 
Rexall Chemical Co. division, 
which will produce and market 
petrochemicals in conjunction 
with El Paso Natural Gas Prod- 
ucts in Odessa. E] Paso Natural 
Gas Products Co. will be con- 
cerned with the hydrocarbons and 
olefin plants, while Rexall Chem- 
ical will handle the polymer and 
chemical plant operations. 


subsidiary, 


PE netting 


A 36-in.-wide flat polyethylene 
netting has been added to the 
line of Naltex extruded thermo- 
plastic netting now available from 
Nalle Plastics Inc., Austin, Texas. 
The netting has a selvage edge, a 
diamond mesh size of 1 by 15% in., 
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weighs 2.5 oz./sq. yd., comes in 
red, blue, yellow, green, and 
natural colors, and is packaged in 
approximately 100-ft. rolls. List 
price is $1.40/lb. 

The company states that its 
technique will soon permit the 
replacement of monofilaments 
with hollow tubes when desired 
for such applications as carpet 
padding, heat exchangers for cor- 
rosive liquids, and other uses. 


Whitehouse-Lunn merger 


An agreement to merge through 
an exchange of stock has been an- 
nounced by Whitehouse Plastics 
Corp., Fort Worth, Texas manu- 
facturer of plastics boats, and 
Lunn Laminates Inc., Hunting- 
ton, N. Y. manufacturer of plas- 
tics boats as well as other 
plastics products. Mr. Lunn will 
continue to manage the Lunn 
Company as a division of White- 
house. Under the terms of the 
merger, 732,275 shares of White- 
house stock would be exchanged 
for the currently outstanding 
813,639 shares of Lunn Lami- 
nates stock. 

Whitehouse Plastics sales for 
the year ending Oct. 31, 1959 
amounted to $3,788,000, and for 
the six months ended April 30, 
1960 were $2,950,000. Lunn Lami- 
nates sales for the first six months 
of 1960 were $1.1 million. 


Flame retardant varnish 

A phenolic varnish, designated 
Resinox 495, and recommended 
for printed circuits used for com- 
mercial radio and TV applications 
and as copper clad laminates for 
electronic computers and military 
applications, has been developed 
by Monsanto Chemical Co.’s 
Plastics Div. According to the 
company, paper-based industrial 
laminates impregnated with the 
new phenolic varnish meet the 
electrical, physical, and mechani- 
cal standards of NEMA and UL 
test for flame resistance. 

In the meantime, price in- 
creases for all Resinox phenol- 
formaldehyde liquid and _ solid 
resins and adhesives have been 
announced by Monsanto’s Plastics 


Div. The increases range from 
¥%, to 1%¢/lb. and are effective 
October 1, 1960. Chester L. Jones, 
resin products director of sales, 
said that the “4¢ increase will ap- 
ply to the standard 40% solids 
adhesives used to manufacture fir 
plywood. The 1%¢ increase will 
affect powdered resins used in the 
foundry and abrasives industries. 
Corresponding increases were an- 
nounced for more than 75 other 
special formulations which make 
up the product group. 

The price increases followed a 
rise in the price of phenol, and 
also reflect increases in the prices 
of other raw materials, as well as 
transportation and labor costs. 


Diamond dedication 


More than 300 local and state dig- 
nitaries, customers, suppliers, and 
other invited guests attended the 
open house and plant dedication 
of Diamond Plastics Industries 
Inc., Roanoke, Va., one of the 
country’s largest manufacturers 
of rigid plastic containers. 

Diamond Plastics Industries 
was acquired early this year by 
Paper Package Co., an affiliate of 
Eli Lilly & Co., Indianapolis, Ind. 
Originally formed as Hake Mfg. 
Co. in Depew, N. Y. in 1945, the 
firm moved to Roanoke in 1954. 
From 111 employees in 1955, the 
company has grown to a current 
total of 280 employees. 

The company does business 
primarily in the packaging field. 
It produces more than 125 differ- 
ent sizes of rigid, hinged, trans- 
parent, and various colored boxes 
for a variety of markets, ranging 
from fishing tackle to pharmaceu- 
ticals. The 1960 Olympic Games 
medals were packaged in Dia- 
mond boxes. 


Solid urethane 


A new family of solid urethanes 
that can be compounded to cus- 
tomer specifications in roll, sheet, 
tube, rod, and cast parts for a 
variety of industrial applications 
has been introduced by Arm- 
strong Cork Co.’s Industrial Div. 
For example, tensile strength and 
abrasion resistance can be com- 
bined, on a reproducible basis, 
with elasticity and resilience in 
degrees to fit individual needs. 
This material replaces metal, 
ceramics, rubber, (To page 220) 
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and other traditional materials in 
chute linings, jack hammer buf- 
fers, vibration pads, diaphragms, 
gaskets, belts, etc. Some of the 
formulations are said to be hard 
enough to be used for lawnmower 
blades which outlast tempered 
steel, and flexible enough to be 
used for vacuum cleaner belts 
that outwear any material previ- 
ously used. 

Armstrong urethane reportedly 
provided a service life 50 to 100 
times than previously 
used material for the valve insert 
flange of an oil well pump. In jar 
capping machinery, urethane’s 
combination of resilience, high 
resistance to friction and abrasion 
meets the need for parts which 
will both handle the caps gently 
and resist wearing while produc- 
ing a tight seal. 

A new urethane and fluorocar- 
bon sales department has been 
created in the Industrial Div. 
Ralph M. Hill has been appointed 
manager and will assume full 
responsibility for the sale of 
Accopacs fluorocarbon sheet ma- 
terials primarily designed for 
gasketing and several industrial 
J. A. Kelly was 
named technical assistant and will 
be responsible for the promotion 
of cast urethanes. 


greater 


applications. 


Increase in maleic 


Monsanto Chemical Co. has in- 
creased its production capacity 
of maleic anhydride by 20 million 
Ib.; its potential output of the 
versatile resin material is now 60 
million Ib. per year. 

Dr. John R. Durland, product 
director for materials in 
Chemicals 
Div., estimates that current pro- 
duction of maleic anhydride in 
the U.S. is at a rate of 85 million 
lb. for the year. This indicates an 
increase of 63% over the 52 mil- 
lion Ib. produced in 1958. Poly- 
ester resins for reinforced plastics 
boats, trailer and truck bodies, 
and materials for the construction 
industry account for approxi- 
mately 30% of current maleic an- 
hydride consumption, according 
to Dr. Durland. Alkyd and vinyl- 


resin 


Monsanto’s Organic 


based surface coatings account for 
another 30% of the resin materials 
market, which also finds uses in 
agricultural chemicals, petroleum 
additives and as an intermediate. 


New plastic-clad metal 


Two laminates, one using Teslar 
polyvinyl fluoride film, the other 
using Videne, a film developed by 
DiNoc Co., Cleveland, Ohio, from 
Goodyear material, have been 
added to the line of vinyl-metal 
laminates produced by the Ar- 
vinyl Div. of Arvin Industries 
Inc., Columbus, Ind. 

Teslar, processed in 2-, 3-, and 
4-mil thicknesses, and in clear, 
glossy, and pigmented types, is 
suggested in laminates for bill- 
board trim, building siding, pre- 
fabricated panels, ductwork, roof- 
ing, and gutters. Videne, a 2-mil 
film supplied in wood and marble 
grains and colors, is expected to 
be widely used in laminates for 
television cabinets, canisters, 
refrigerator panels, and a variety 
of carrying cases. 


Adhesives for vinyl walls 


Three new resin adhesives for the 
vinyl wall covering market have 
been introduced by National Ad- 
hesives Div., National Starch & 
Chemical Corp. under the desig- 
nation V-W-C: 31-7500 is a liquid 
adhesive for cloth-backed vinyls; 
18-0523, a liquid adhesive for 
paper-backed vinyls; and 53-9100, 
a water dispersible dry adhesive 
for cloth-backed vinyls. All are 
claimed to exhibit high freeze- 
thaw stability and strong adhe- 
sion to many types of building 
surfaces including sized and un- 
sized plaster, plywood, cement, 
cinder block, plaster board, etc. 


RP paneling 


A continuous, cross-corrugated, 
translucent, fibrous glass-rein- 
forced plastic paneling in roll 
form has been developed by Filon 
Plastics Corp., Hawthorne, Calif. 
The new material, tradenamed 
Rololite, reportedly will im- 
prove and speed installation of 
long industrial skylights, side- 
lights, and awnings. Stocked in 


50-ft. rolls, 40 in. wide, and in 212 
by %e-in. corrugation, with crin- 
kle finish on both sides, it is avail- 
able in colors in two weights: 5 
oz./sq. ft. (Type 550), and 8 
oz./sq. ft. (Type 850). 


Sohio’s acrylonitrile 


A spokesman for the Standard 
Oil Co. (Sohio), which is produc- 
ing acrylonitrile for synthetic 
rubber and plastics by a new 
process, said that the product has 
an “important future” and the 
new process “is expected to be- 
come an important factor in 
future production. Acrylonitrile 
has been manufactured by other 
processes for several years but 
the new process is based on a 
single-step, direct conversion of 
propylene, ammonia and air 
developed by Sohio. 

The production of acrylonitrile 
has increased from almost noth- 
ing to 200 million lb. annually in 
10 years and is expected to ex- 
ceed 400 million Ib. by 1965, ac- 
cording to the company. 


Rigid urethane foam 


A rigid urethane foam system 
employing polyether resins has 
been announced by Commercial 
Resins Corp., St. Paul, Minn. The 
users need only mix two packages 
for a 2-lb. density foam and thus 
eliminate addition of other ingre- 
dients. The packages contain 
PEF-2000 and PEF-2003, a poly- 
ether resin prepolymer and a 
catalyst propellant mixture, 
respectively. The propellant is 
trichlorofiluoromethane. 

The foams produced are closed- 
cell, suitable for flotation, insula- 
tion for buildings and boats, or 
packaging material. They can be 
foamed-in-place. Adhesion to 
most surfaces is excellent, but 
release can be obtained if desired 
by using silicones, waxes, or 
Teflon. Color pastes can be used 
if desired. 

The company has also added 
several polyesters to its line, in- 
cluding CoRezyn 1, a solid unsat- 
urated rigid orthophthalic poly- 
ester without styrene. This is 
packaged in a solid lump weigh- 
ing 100 lb. which can be easily 
pulverized and styrene monomer 
added for use in increasing vis- 
cosity of other polyesters, and as 
binders for patching (To page 222) 
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THERMOSETTING RESINS 


TESTS PROVE DOW EPOXY NOVOLAC 
outperforms conventional epoxies under extreme stress! 


Potting relay terminal connectors for the guidance system of 
one of America’s new missiles, a major electronic component 
manufacturer made a series of torture tests... 


TEST @: To determine the effects of prolonged heat on two 
terminal relay potting formulations—one a high quality con- 
ventional epoxy resin, the other, Dow Epoxy Novolac 
(D.E.N. 438). Both were placed in a 180°C. oven. After 
five hours, the conventional epoxy resin potting cracked. 
But after 100 hours of continuous 180°C. heat, the potted 
terminal made from Dow Epoxy Novolac was unharmed! 


TEST b: To compare the ability of each potting to withstand 
the action of high-powered degreasing solvents. The ordinary 


epoxy resin formulation was completely dissolved after only 


THE DOW CHEMICAL COMPANY -« 
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48 hours in the stripper. But the potting made from D.E.N. 
438 showed no significant change, even after two weeks’ 
immersion in the same solvent! 


RESULTS: Proof once again that for potting, molding, encap- 
sulating, laminating electronic components, or for any appli- 
cation where performance is critical, Dow Epoxy Novolac 
resins can provide the extra measure of physical and chemical 
stability necessary for success. 


New applications for the Dow family of thermosetting poly- 
mers are being uncovered every day. If your application 
could benefit from their hardness, toughness, dimensional 
stability, and chemical resistance, call your nearest Dow 
sales office. Or write: THE DOW CHEMICAL COMPANY, Midland, 
Michigan, Plastics Merchandising Department 1966CS10. 
See “The Dow Hour of Great Mysteries” on TV 


MIDLAND, MICHIGAN 
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compounds, etc. CoRezyn No. 2 
is a solid isophthalic polyester 
especially suggested for 
boats. No. 3 is another unsatu- 
rated polyester without styrene 
for patching and to add to rigid 
resins for impact. 


resin 


Du Pont sets up polyolefins div. 
Formation of a separate division 
to concentrate on marketing, pro- 
duction, and research and devel- 
opment effort in the field of poly- 
olefin plastics has been announced 
by Du Pont’s Polychemicals Dept. 

Roy L. Schuyler, assistant di- 
rector of sales for the department, 
has been appointed director of 
the Polyolefin Division. He has 
been with Du Pont since 1937, and 
has been manager of the Victoria, 
Texas plant and assistant produc- 
tion manager of the Polychemi- 
cals Dept. in recent years. Other 
appointments in the new division 
are: Herbert S. Lecky, manager 
of marketing. Dr. Lecky joined 
Du Pont in 1941 and has been 
product manager for Alathon 
polyethylene resin for several 
Bailey H. Barnes, field 
manager. He joined Du 
Pont in 1939, has been in sales 
work since 1951, and was most 
recently 


years. 


sales 


assistant manager for 
plastics resin sales. J. M. Nelson, 
manager of research. He joined 
Du Pont in 1949 and has been a 
product manager in the Manufac- 
turing Div. since 1958. Daniel E. 
Strain, associate research man- 
ager. Dr. Strain came to Du Pont 
in 1929 and has been associated 
with research and development 
work in polyolefins since 1948. 
Peter M. Alexander, manager of 
manufacturing, joined Du Pont in 
1948. He has held supervisory 
posts at various plants operated 
by the Polychemicals Dept 


Uses for epoxy resins 


End-uses for the family of Oxiron 
epoxy resins introduced earlier 
this year by Food Machinery & 
Chemical Corp. are being ex- 
plored by a newly formed appli- 
cation group at the company’s 
research and development center 
at Princeton, N. J. Because these 
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materials are epoxidized polyole- 
fins, rather than epichlorohydrin 
bisphenol condensates, they are 
capable of reacting in many ways 
and hold promise for a wide range 
of uses. They not only differ from 
conventional epoxies in molecu- 
lar structure and reactivity but 
also exhibit 
properties. 


more varied end- 

The new group is investigating 
these resins for use in prepregs 
as well as for wet layup applica- 
tions. The materials show poten- 
tial in this area because of their 
high strength-to-weight ratio, ex- 
cellent adhesion to glass fibers, 
fast cure cycles, and cost advan- 
tages for formulations. Work is 
underway to achieve a stable B- 
stage for them. Studies are being 
conducted on applications where 
high costs previously have ex- 
cluded epoxies. Cost advantages 
of Oxiron resins result from the 
use of higher proportions of rela- 
tively low-priced reactants, and 
their lighter weight gives greater 
volume per pound than conven- 
tional epoxy resins. 

The unusual curing character- 
istics of the resins appear to suit 
them well for casting applications. 
They exhibit low shrinking and 
low exotherm on cure. High tem- 
perature studies of the materials 
indicate possibilities with regard 
to mechanical strength and elec- 
trical properties. 


Dow associate to build PE plant 
A proposal has been placed be- 
fore the Japanese government by 
Asahi-Dow Ltd., an associated 
company of The Dow Chemical 
Co., for the construction of a 
polyethylene plant at Kawasaki, 
Japan. According to the proposal, 
the new plant would use the high- 
pressure polyethylene process 
developed by Aktiengesellschaft 
fiir Olefin -Polymerisation 
(AGFO). Since the proposal also 
includes the use of Dow know- 
how in the fields of PE manufac- 
ture and fabrication, Asahi-Dow 
has been able to present a fully 
integrated proposal to the Jap- 
government. Asahi-Dow 
manufactures styrene, 


anese 


polysty- 


rene, and saran at plants in 
Kawasaki, Nobeoka and Suzuka 
City using Dow technology. 


Organophosphites 


Production of triphenyl phosphite, 
diphenyldecyl phosphite, phenyl- 
didecyl phosphite, and tridecyl 
phosphite on a full-scale commer- 
cial basis to meet growing 
demands for these chemicals in 
the plastics, paint, and chemi- 
cal processing industries is an- 
nounced by the Eastern Chemi- 
cal Div. of Hooker Chemical 
Corp., Niagara Falls, N. Y. 

These organophosphites are 
useful as ingredients in stabilizer 
systems for polyvinyl and polyo- 
lefin resins. Another important 
application is the use of triphenyl 
and decylphenyl phosphites dur- 
ing the “cook” te improve clar- 
ity and color of alkyd resins. 


Polyethylene for 
rough handling 


A new, high-impact polyethylene 
film formulated to overcome 
rough handling breakage in free- 
flow pouch packaging operations 
has been announced by Western- 
Waxide Div., Crown Zellerbach 
Corp. According to Karl Wues- 
tenfeld, manager, frozen food 
packaging, “this new chill-cast 
film not only overcomes present 
breakage problems but also pos- 
sesses a low melt index which 
enables tight seals through a 
greater temperature range.” 

Extensive testing is claimed to 
have shown that the exceptional 
toughness of the new formulation 
resists fracture from impact 
shocks received in transit or in- 
store. The single-layer PE pouch 
must resist the same buffeting as 
conventional two-layer carton and 
overwrap packages. 


Pilot plant for new products 


A new pilot plant in Akron, Ohio, 
which will be devoted to plastics 
product development has been 
set up by General Tire & Rubber 
Co. Differing from many similar 
operations, General Tire’s pilot 
plant is devoted exclusively to 
product development and many of 
its requests for new products 
come directly from the plastic- 
using industries. Oftentimes the 
laboratory will discover a new 
product, so that a (To page 224) 
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Trouble-free performance for vinyl gaskets 


Vinyls plasticized with PARAPLEX G-54 are excep- 
tionally well suited for many types of gaskets— 
especially for those on refrigerator and freezer doors, 
boat windshields, and air-conditioner panels. 


Here are some performance properties PARAPLEX G-54 
gives to your compounds: (1) Exceptional compati- 
bility between plasticizer and vinyl resin—even at 
the high plasticizer concentrations required for soft 
gaskets. (2) Excellent resistance to plasticizer migra- 
tion into lacquers, baked enamels, polystyrene, and 
acrylic plastics . . . protects against marring of finishes 
and crazing of plastics. (3) Low odor. (4) High 
resistance to plasticizer extraction by soapy water 
and food oils and greases. (5) Good resilience prop- 
erties. (6) Exceptional plasticizer compatibility in 
stocks containing both PARAPLEX G-54 and 
PARAPLEX G-62. The latter is an epoxy plasticizer 
frequently used with PARAPLEX G-54 to provide heat 
and light stabilization. 


You'll find PARAPLEX G-54 particularly valuable for 
compounds requiring exposure to high humidity and 
elevated temperatures. Under such conditions, vinyls 
plasticized with PARAPLEX G-54 show good resistance 
to plasticizer exudation. Write for technical literature 
on PARAPLEX G-54. Also inquire about our complete 
line of PARAPLEX and MONOPLEX plasticizers. 


PARAPLEX and MONOPLEX are trademarks, Reg. U.S. Pat. Off. 
and in principal foreign countries. 


Chemicals for Industry 


ida ROHM & HAAS 


COMPANY 
THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 


PARAPLEX G-54 
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Active Oxygen 


Boiling Point 
Vapor Pressure 


2,5-dimethyl-2,5-di (t-butylperoxy) hexane 


LUPERSOL® 101 is a stable, liquid, high temperature difunctional 
peroxy compound with low volatility and high purity. It offers 
advantages of economy and performance in: 


1. 


Polyethylene Cross-linking. Processing at high temperature (up 
to 270°F) with normal techniques. No noxious by-products. 


. Styrene Polymerization. Higher molecular weights. Broader 


molecular weight distribution. Use 5 to 10 times less than 
conventional catalysts. 


. Polyester Resins. Obtain longer shelf life. Use higher processing 


temperatures. Use 4 times less than conventional catalysts. 


Half-Life in Benzene 
240°F 16.7 hrs. 
266°F 2.8 hrs. 
300°F 0.26 hrs. 


Properties 
10.5% min. 
50-52°C @ 0.1 mm. Hg. 
65°C @ 0.71 mm. Hg. 
50°C @ 0.39 mm. Hg. 
Write for Data Sheet 


LUCIDOL DIVISION 





WALLACE 4 TIERNAN INCORPORATED 
1740 MILITARY ROAD 
BUFFALO 5. NEW YORK 
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finished prototype is developed 
and then taken to the industry 
concerned for its consideration. 
The laboratory serves to coordi- 
nate the work of all processing, 
including vinyl chloride, rigid 
foam, and reinforced plastics. 


Nylon electric shaver 


The first electric shaver to be 
housed in nylon has been intro- 
duced nationally by Schick Inc. 
Foster Grant Co. Inc., Leominster, 
Mass., which supplies the nylon 6 
molding compounds, cooperated 
with other molders in the engi- 
neering of the molds and develop- 
ment of fabricating techniques. 
According to J. J. Kelly, Foster 
Grant’s plastics sales mgr., the 
new Schick 10-66 introduces 
nylon into a new major field of 
use and should trigger a wider 
use of the material in consumer 
products. One of the first uses of 
nylon in a consumer product was 
for frames of sunglasses manu- 
factured by Foster Grant. 


Polyfiex trays 


A new transparent rectangular 
tray that gives six-sided product 
visibility is being produced by 
Container Corp. of America, Chi- 
cago, Ill. Tradenamed Plasti-Lok, 
the tray can be used, with or 
without overwrap, for various 
products, including food, and is 
said to have FDA approval. 

Developed by Charles Palmer 
& Assocs., Somers, Conn., the 
trays are made from biaxially- 
oriented polystyrene called Poly- 
flex. Container Corp. manufac- 
tures die-cut blanks, either 
printed or plain. The blanks are 
then cold formed and locked at 
the customers’ plants using a 
high-speed machine manufac- 
tured by R. A. Jones Co., Coving- 
ton, Ky. 


Stabilizer for plastisols 


A modified barium-cadmium- 
zine liquid stabilizer, identified as 
6-V-6A, has been developed by 
The Harshaw Chemical Co., 
Cleveland, Ohio. The new stabi- 
lizer for vinyl plastisols and or- 
ganosols is said to incorporate 
significant improvements in heat, 
light and weather (To page 226) 
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Remarkable present... amazing future! 


Flexible urethane foams alone are sure to pass 
the 100-million-pound mark in 1960. And they are 
only a part of the story. What limits can you place 
on materials that cut 8% tons from an atomic sub- 
marine’s weight; protect missile components against 
heat damage to 6000° F.; are preferred by jet air- 
craft and automobile manufacturers for insulation and 
cushioning; make foam mattresses as economical as in- 
nersprings; promise 20-year house paints and 100,000- 
mile-tread automobile tires? 


Ethylene and Propylene Oxides, Glycols, Dichlorides, Carbonates 
SURFONIC® Surface-Active Agents + Ethanolamines + Morpholine 
N-Alkyl Morpholines + Polyethylene and Polypropylene Glycols 
Piperazine + Piperazine Salts + Nonyl Phenol + Caustic Soda 
HOUSTON + WEW YORK + CHICAGO - CLEVELAND + CHARLOTTE + LOS ANGELES 


Jefferson offers new polyethers made to rigid ure- 
thane specifications with emphasis on low unsaturation, 
low water content, low ash, low acid numbers, and con- 
trolled pH. Also available are excellent catalysts for 
flexible, semi-rigid and rigid urethane foams 
N-methylmorpholine, N-ethylmorpholine, and the in- 
teresting amine, N, N’-dimethylpiperazine. For a part- 
ner in developing better urethane products, contact... 
Jefferson Chemical Company, Inc., 1121 Walker Ave- 
nue, P. O. Box 303, Houston 1, Texas. 


JEFFERSON 
CHEMICALS 





Look what you can’t see... 


In a Paterson Overlay Paper you 
can’t see the paper. You can see the 
attractive metal-fleck pattern... and 
that’s all you can see after the paper 
is saturated with laminating resin. 
The disappearing act is consist- 
ently dependable in any Paterson 
Overlay Paper. Near-sterile plant op- 
erating conditions, strict pulp control 
and Paterson water filtration tech- 


niques help make the difference be- 
tween any of these papers and paper 
produced anywhere else. 

Paterson Overlay Papers are avail- 
able in the plain whitest white of any 
such papers—or with decorative 
metallic and colored plastic additives. 
Either way, the paper transforms to 
a transparent surface that resists 
heat, wear and abrasion. 


“Something Special in Papers” 


PATERSON 


PENNSYLVAN 


PARCHMENT PAPER CO. 
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stability, economy, and perform- 
ance. Harshaw claims that vinyl 
compounders using | stabilizers 
costing around $3/lb. can now 
achieve the same high perform- 
ance with the new stabilizer for 
less than half the cost. Com- 
pounds calling for 3 to 5% of or- 
dinary stabilizer can achieve 
equal performance with 2 to 3% 
of 6-V-6A, the company claims. 


Polypropylene fibers 


The first major market to really 
crack open for polypropylene has 
been fibers and monofilaments— 
and from all indications, it is still 
growing. According to a recent 
report by Dawbarn Bros. Inc., 
Waynesboro, Va., one of the pio- 
neers in the production of poly- 
propylene fibers, here are some of 
the immediate areas of use: 

Webbing for outdoor furniture 
(about 140 million yd. of webbing 
of all types will probably be sold 
this year) appears to be a good 
bet for polypropylene. Its cost (at 
approximately 4¢/yd.) is one 
major advantage (polypropylene’s 
yield is about 40 yd. to the 
pound); its good recovery charac- 
teristics and resistance to fading 
are other advantages. Replace- 
ment seat covers, filter fabrics, 
seat cushions, and swimming pool 
covers are also possibilities. 

In the rope market (which will 
probably take some 18 million Ib. 
of synthetic resins of all types 
this year), polypropylene is a 
natural. It offers stress-strain 
characteristics at costs lower than 
that of manila; its service life is 
two to four times that of manila; 
it is extremely light in weight, 
resists rotting by marine organ- 
isms and will not become stiff in 
sub-freezing weather. 

There are also a number of nov- 
elty goods for which the fibers ap- 
pear useful, including: shoe fab- 
rics and goring; glasses and brief 
case fabrics; doll’s and manne- 
quin’s hair; grille fabrics for 
radio, TV, etc.; wall covering; and 
decorative cords. 


Flame-retardant laminate 


A glass-epoxy laminate suitable 
for printed circuit and other elec- 
tronic uses has (To page 229) 
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for plastics 

and 

organic coatings 








Cromophtal® Scarlet 3R 
Cromophtal Red GR 
Cromophtal Red R 


A new top quality range of high molecular weight 
organic pigments offered exclusively by CIBA. 


suitable for 
self-shades 

pastels 

metallics 

in 

vinylpolymers 
polyolefins and 
other thermoplastics 
providing excellent fastness to 
heat 

light 

chemicals 

crocking 

contact bleed 


perfect electrical resistivity 


economy 


CIBA Company Inc. 
Pigments Division 


Fair Lawn, New Jersey 
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been introduced by Synthane 
Corp., Oaks, Pa. Designated Grade 
FR-4, the material is the fourth in 
a series of flame-retardant com- 
positions developed by the com- 
pany, and is said to have high 
mechanical strength at room tem- 
perature, and good dielectric loss 
and dielectric breakdown proper- 
ties under both dry and humid 
conditions. Grade FR-4 can be 
furnished with copper cladding on 
one or both sides in standard foil 
thickness, and is available in a 
wide variety of sheets, rods, and 
tubes. 


New companies 


Luma Industries Co., 330 Pleas- 
ant St., Petaluma, Calif., was 
formed by Philip J. Blanchett and 
Orwin G. Maxson, both formerly 
with the Dow Chemical Co. The 
company is an extruder and for- 
mulator of molding compounds. 


Erie County Plastics Corp., Box 
394, Corry, Pa., is a new injec- 
tion molding firm headed by Paul 
C. Roche, president and treasurer, 
and William P. Hayes, vice-presi- 
dent and plant manager, both for- 
merly with Nosco Plastics Corp. 
The firm will specialize in mold- 
ing the new thermoplastics, in- 
cluding Delrin, Lexan, polypro- 
pylene, and nylon. 


Howard Plastics Co. Inc. was 
formed as a wholly-owned sub- 
sidiary of Dennison Mfg. Co., 
Framingham, Mass. Howard 
Plastics Co. purchased the land, 
building, and injection molding 
equipment of D & D Industries 
Inc., 251 Florence St., Leominster, 
Mass., and will manufacture and 
distribute injection and blow 
molded products. 


Northern Plastic Sales Inc., 410 
S. Main St., North Syracuse, 
N. Y., was formed by Harold S. 
Tyner Jr., president, and will spe- 
cialize in extrusion, fabricating 
and molding of nylon, Kel-F, 
Tefion, and Delrin. 


Crest-Foam Corp., 132-34 32nd 
Ave., Flushing 54, N. Y., was 
established by Irving Rifkin, 
formerly sales mgr. (To page 230) 
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SOONER OR LATER 
BLOW 
MOLDERS 
WILL NEED 


atic’ 
APAC i DG 


Suppose you run linear polyethylene of low mek 
indices from .2 to 4... 


D-S Thermatic cooling capacity permits lower stock 
temperature of the extruded tube for faster mold cycles. 


On dry color blending-a competitive necessity—high 
screw speed for compounding is unlimited by tempera- 
ture control problems due to the cooling capacity of 
the D-S Thermatic. 


Don’t lose time and money on special stock screws 
and slow production rates when what you really 
need is THERMATIC COOLING CAPACITY 


DAVIS -STANDARD 


Division of 
FRANKLIN RESEARCH AND DEVELOPMENT CORPORATION 








ny & 
thermatic J \S WATER STREET, MYSTIC, CONNECTICUT 





NAME TITLE 








STREET STATE 








COMPANY 
PRECISION EXTRUSION CONTROL IS OUR BUSINESS 
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of Sommers Plastic Products Co. 
The new company produces ure- 
thane foam in continuous rolls. 


Expansion 


Monsanto Chemical Co. has 
acquired approximately 650 acres 
of land in Gloucester County, 
N. J., for development as a diver- 
sified plant site. Construction of a 
multi-million dollar installation to 
produce phthalic anhydride and 
phthalate ester plasticizers will 
start there immediately, with 
completion of units scheduled for 
early in 1962. 

Monsanto also plans early con- 
struction of a new phthalate ester 
production facility to be located at 
Long Beach, Calif. 


NYLATRON GS nylon affers greater tensile and flexural strength 
than 66 nylon while increasing rigidity and maintaining impoci 
strength. Typical application (pictured at lefty is HYLATRON GS 
guide shoe subjected to constant wear in an aluminum track 
under a motorstairs handrail. The shoe ran continugusly for nine 


to 1 and decreasing Galatonance 
and replacement time. 


look 
how much more 
strength 


NYLATRON® GS Nylon 
gives your product 


Greater strength is only one of the many advantages 
of NYLATRON GS nylon. Others are greater wear 
resistance and dimensional stability, increased 
modulus of elasticity and less deformation under 
load. Further, it ejects rapidly from the mold 

and handles easily on standard injection equipment. 


Because these superior properties simplify 
engineering, step up design accuracy and 
allow precise specifications, NYLATRON GS 
nylon can help you produce a top 

grade component. 


Get the complete story on NYLATRON GS 
nylon injection molding compound. Call or 
write The Polymer Corporation 


STL industrial plastics AQ FX 


The Polymer Corporation « Molding Resins Division 


Reading, Pa. 





Reeves Brothers Inc., textile man- 
ufacturer, and Curtiss-Wright 
Corp., maker of Curon foam, have 
announced the acquisition by 
Reeves of all manufacturing, lam- 
inating and sales operations relat- 
ing to Curon urethane foam for 
all markets. In the near future 
Reeves Brothers plans to move 
the entire Curtiss-Wright foam- 
making operation from Quehan- 
na, Pa., to a Southern location 
convenient to the furniture and 
carpeting industry. Reeves pres- 
ent laminating plant in Garfield, 
N. J., will be expanded and addi- 
tional laminating facilities are be- 
ing considered. 


Cosden Petroleum Corp., subsidi- 
ary of W. R. Grace & Co., has 
moved into the final third of its 
current expansion program with 
the erection of a 159-ft., 300,000- 
Ib. styrene recovery column at its 
refinery in Big Spring, Texas. The 
column was literally inched into 
position beside the styrene unit’s 
quadrangle of 200-ft. ultra-frac- 
tionating towers. They form the 
nucleus of Cosden’s “styrene 
from gasoline” plant completed in 
February 1957. 


The Clark-Schwebei Fiber Glass 
Corp. has started construction of 
a $3 million fibrous glass weaving 
and finishing plant in Anderson, 
S. C. The initial one-story build- 
ing covering 160,000 (To page 232) 
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SYNTHETIC 


PEARL PIGMENTS 


FOR COMPOUNDING INTO 
POLYETHYLENE CASEIN 
POLYSTYRENE POLYESTERS 
VINYL PHENOLICS (CAST) 
ACETATE ACRYLICS (CAST) 
NITRATE POLYPROPYLENE 
ACRYLICS and other resins 


COATING ALL SURFACES 


Rona Pearl Pigments are heat and light 
stable, non-reactive, non-corrosive, and 
impart high pearly luster, exceptional 
depth and brilliance at very low cost. 


RONA PEARL CORPORATION 


A Division of Rona Laboratories, Inc. 
East 21st and East 22nd Sts., Bayonne 5, N. J. 
Manvfacturers of Pearl Essence exclusively 
Plants: Maine + New Jersey + Canada 














Temperatures 


In molding plastics, the routine use of 
the Cambridge Mold Pyrometer will go 
a long way in preventing off-colors, brit- 
tleness, soft centers and low tensile 
strength. This Pyrometer is an accurate, 
rugged instrument that instantly indicates 
the surface temperature of mold cavities. 


Send for bulletin 194—S 
CAMBRIDGE INSTRUMENT CO., INC. 
1619 Graybar Bidg., 420 Lex. Ave., N.Y. 17, N.Y. 

CAMBRIDGE 
MOLD e NEEDLE e ROLL 


PYROMETERS 


details of thes: 


Combination and 
Single Purpose 
Instruments 


Bulletin 194—S gives instruments 


They help save money and mak: better plastics 
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DUAL PURPOSE EXTRUDERS FOR LABORATORY OR PRODUCTION 


THE KILLION 1” EXTRUDER has 
proven itself repeatedly both in re- 


ERS 


Manufactured in complete 


size range from % to 412” 


search and production. Incorporating 


variable speeds, closely controlled 
electric heat, 16 or 20-1 barrel, the 1” 
Dual Purpose Extruder gives you up 
to 17 lbs. per hour output with such 
materials as vinyl, polyethylene, Tef- 
lon and Kel-F. 

SIMPLICITY OF CONSTRUCTION 
Eliminates costly breakdowns, mini- 
mizes expensive maintenance prob- 
lems and creates ease of operation. 
THE EFFICIENCY AND MONEY 
SAVING POSSIBILITIES of the 
Dual-Purpose 1” Extruder has caused 
many companies, large and small 
alike, to install several set-ups after 
testing and producing on their first 
machine. 

For complete information, or demonstration 


on equipment featured here, or our complete 
line ... call or write 
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COMPLETE SET UPS: 


* RODS 
* SHAPES 


* COLORING Bs a wrens om iy 
+ FLAT COATING 2 
* BLOW MOLDING 


+ HOT MELT 
EXTRUSION 


* ORIENTED 
FILAMENTS 


+ BLOWN TUBING 

+ WIRE COATING 

+ BEAD SEALING 

+ TUBING 

+ PELLETS i 
+ FILM ———— 


Model K-1 Extruder 


KILLION 56 Depot St., Verona, N. J. 


Tool & Manufacturing Company Tel: CEnter 9-0200 or 9-0201 








New Da Pont Thermoplastic 
with Metal-Like Qualities 
Makes POSSIBLE 

WHEW TINY COMPONENT 
APPLICATIONS Thre GRC 


ENGINEERED 


Precision 
MOLDIN 


GRC 


aloh' me clgeleleleiiate| 


tiny parts in 


DELRIN 


DuPont's new acetal resin, DELRIN, with mechanical properties 
that bridge the gap between metals and plastics—while excelling 
in corresion-resistance, resilience, mnon-conductivity, and other 
important factors, is NOW available from Gries in tiny parts 
engineered to precision tolerances. 
Successful techniques for production-line molding of DELRIN have been de- 
veloped by GRC, the result of our two years’ pionesring—and another industry 
dividend derived fren See 5 > ee Silty of in Pinjection molding thermoplastics 
te exacting sp The of Gries jure for L, + abrica- 
tion is proved by iene "production runs on parts like those shown here. 
For other service wirements, let Gries’ experience in tetagion molding ef 
Nylon, Cycolac, Kel F, and other Engineered thermoplastics solve your blems 
on tiny parts with precision specs. Send prints for quotation—quantities from 


25,000 to millions. 





Maximum size .03 oz.—1'/," long 
NO SIZE TOO SMALL. 


Write today for samples, prices & DELRIN data 
—tLiterature on GRC Automatic Molding Services. 
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sq. ft. on a 20-acre tract, will in- 
clude a research and development 
laboratory, a plastics engineering 
laboratory, as well as a custom- 
built finishing plant, and is ex- 
pected to employ approximately 
300 people. Completion is ex- 
pected by January, 1961. The 
company, an independent affiliate 
of M. Lowenstein & Sons Inc., 
will weave and finish both indus- 
trial and decorative fibrous glass 
fabrics for use in aircraft, boat, 
roofing, electrical insulation and 
textile industries. 


Sun Chemical Corp. has acquired 
two manufacturing companies 
and formed a new operating 
group to produce packaging 
materials as well as laminated 
and foam plastic products. The 
two acquisitions are Dyna-Foam 
Corp., Ellenville, N. Y., and Artis- 
tic Mfg. Co., Stamford, Conn. 


GRIES REPRODUCER CORP. 
World’s Foremost Producer of Small Die Castings 


progress in ‘, 
tuny ports 


Dyna-Foam produces extruded 
tiny Marte’) 155 Beechwood Ave., New Rochelle, N. Y. + NEw Rochelle 3-8600 polystyrene foam in film form for 


Be sure to see us at the METALS SHOW—Booth 1211 
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: BeeeEEE 
RECORDED STOCK TEMPERATURE 


6 








v 
MINLITES « 


Accurately forecasts processability, saving time 
consuming plant experimentation, high scrap 
costs, down time, etc. Records plastic flow of 
all polymers at temperatures to 600°F, and 
measures as no other flow tester can under 
typical processing conditions . . . 


Molding and Extrusion Performance 


® Polymer Stability 


Polymer Melt Flow at Various Shears 
Effect of Each Additive 
Decomposition Factors 
Temperature-Viscosity Relationship 
Average Molecular Weight 
SEE FOR YOURSELF! Typical graph 
shown above. Bring or send us YOUR 


samples for free testing. Write 
for technical application bulletins. 


OWiteliamien 


PROCESSING 
PROBLEMS 
SOLVED 

before production begins 
~ with the stepless, variable 
shear rate C.W. BRABENDER 
recording PLASTOGRAPH 


a variety of industrial applica- 
tions. Artistic produces decorative 
packaging materials and sells to 
more than 15,000 retail outlets. 

Artistic and Dyna-Foam will be 
integrated with Facile and Elec- 
tro-Tech Divs. of Sun to form a 
new management unit designated 
Packaging Materials Group. The 
new group will be headed by 
Eugene Jacobson, newly elected 
VP of Sun and head of the Facile 
Div. since its purchase by Sun in 
November 1959. The Facile divi- 
sion does laminating of various 
materials to produce such prod- 
ucts as tapes, furniture uphol- 
stery, packaging materials, etc. 

Joseph Y. Resnick will continue 
as head of Dyna-Foam. Julian 
S. Coleman remains head of 
Artistic. Both will report to Mr. 
Jacobson. 


B. F. Goodrich Chemical Co. has 
announced plans to construct a 
factory in Colombia, South Amer- 
ica, for the manufacture of vinyl 
plastic materials in cooperation 
with Colombian participants. A 
new company has been organized 
for this purpose. The plant will 





instruments, Inc. 
52 E. Wesley St., Diamond 3-8425 
SOUTH HACKENSACK, N. J. 


be located adjacent to the factory 
of Planta Colombiana De Soda at 
Zipaquira. This fac- (To page 235) 


Various measuring heads 
for all types of material 
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Finish Plastic Products 


AUTOMATICALLY —With 
Either One or Both of These 


NASH 


Rotary Finishers 





oy An aviomeatic muti- 
spindle Rotary Finisher 
that performs ALL these 
operations: 


© DE-FLASHES 
© BUFFS 
®@ POLISHES 
©@ ABRADES 
© GROOVES 
© TRIMS © CRIMPS 
© GRINDS 


Accommodates circular 
moldings up to 41,” in 
diameter, 8” in height. 
Continvevs and inter- 
mittent operation. 











Remove 
FLASH 


Faster... 


From Melamine 
Dinner Ware 


ROTARY EDGER No. 116 


Perfect finish—12 to 36 pieces per 
minute. 3” to 11” die moldings. 
Fast, avtomatic, accurate. Edges 
finished by final buffing belt. 








WRITE for complete Bulletins covering NASH 
No. 193 Flash Lathe and No, 116 Rotary 


J. M. NASH 


Company, Incorporated 


129 Jackson Street, Oshkosh, Wis. 
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NOW! 


FAST, DUSTLESS LOADING 
WITH WHITLOCK’S 
VACUUM CONVEYOR 


"| ¢¥ 


VACUUM | 


PRESSURE 
t 


PLASTIC 
POWDER 
FLOW 


t 


Engineered for dust-free efficiency, the Whitlock Model 400 
Vacuum Conveyor moves over 1,200 Ibs. of free-flowing 
powdered or granular material per hour—aufomatically. 

Self-supporting, with power and control unit on floor, 
away from press if desired, vacuum hopper is placed over 
machine hopper, not on it. 

Designed for easy cleaning, the Model 400 features an 
automatic blow-back for cleaning the filter after each 
loading cycle; plus a telescoping pick-up tube for fast 
drum changing. 

For complete information on the Whitlock Vacuum 
Conveyor write: 


titlock ) 


WHITLOCK ASSOCIATES INC. 
21655 Coolidge Highway Oak Park 37, Michigan 











WESTLAKE 


LENNI MILLS DELAWARE VALLEY * PENNSYLVANIA 


ed 
» 


PATENTED 


“he NEW — 
ENGINEERING 


LEX AN" PLASIIGS 
NYLON 
Latta OPYLENE 


FOR INFORMATION 
AND NAME OF YOUR 
LOCAL DISTRIBUTOR 
SS 


WESTLAKE PLASTICS - tenn: mits | PENNSYLVANIA 


Please send information to 








ADORESS 














ORNAMIN 


el Tetele- tik c-m atelil-Mlels 
Industrial Moldings 


As a result of developments over several years these 
foils serve for an absolutely resistant decoration or 
application of inscriptions on moldings of melamine 


or urea. 


ORNAMIN- inscriptions can 
be applied multi-colored in 
one single working-process. 
Special features are: resist- 
ance to acids, light, ex- 
tremely precise and also un- 
der hard stress indestruct- 
ible. 


May we advise you regard- 


ing suitable forms and con- 


structions of the molds. 


ORNAPRESS AG, 


Gerechtigkeitsgasse 25, Zurict 


AMERICAN ORNAPRESS CORPORATION, 


55 Liberty Street, New York 5, N. Y 
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tory will supply chlorine, one of 
the primary raw materials. The 
plant will be the first to produce 
polyvinyl chloride in Colombia. 
Production is expected to begin 
in early 1962. 


Chicago Molded Products Corp. 
has announced that its Mexican 
affiliate, Campco de Mexico, S. A., 
has acquired the assets of the 
Plastics Fabricating Div. of Cel- 
anese Mexicana, S. A., Mexico 
City. Campco de Mexico will con- 
tinue to manufacture the Celan- 
ese lines of Claracel polyethylene, 
acetate, butyrate and styrene 
sheet and film; Duraducto plastic 
pipe and injection molded pipe 
fittings; and Marcolita fibrous 
glass reinforced polyester panels, 
as well as the full line of Chicago 
Molded Products’ Campco brand 
sheet and film. 


Belding Heminway Co. Inc., New 
York, N. Y. producer of fabrics, 
has entered the glass fiber field 
with the acquisition of Carl 
Joseph Co. Inc., and Fiber Glass 
Finishing Corp., both of Kulp- 
mont, Pa., and has formed a new 
organization, Belding Corticelli 
Fiber Glass Fabrics Inc., which 
will weave glass fiber into decor- 
ative and industrial fabrics. 


Nosco Plastics Inc., Erie, Pa., has 
purchased aaRBee Plastic Co., 
Inglewood, Calif., custom molder 
and extruder, which will hence- 
forth be known as aaRBee Plas- 
tic Co., Western Div., Nosco 
Plastics Inc. 


Reichhold Chemicals Inc. has 
purchased a large tract of land in 
*s-Hertogenbosch, The Nether- 
lands, as a site for a chemical 
plant. The plant will be operated 
by newly formed Reichhold Hol- 
land, which will also handle all 
Reichhold imports from the U. S. 
to the European Common Market. 
The company has also completed 
plans for the manufacture of vinyl 
acetate monomer under a license 
agreement with Wacker Chemie 
G.m.b.H., Munich, Germany. The 
production of the chemical will be 
handled by a new plant in Hous- 
ton, Texas, which (To page 237) 
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Save on Plastics... 


(Raw Materials) 


WOLOCH offers complete service at the lowest rates in 
the Thermoplastic field. This centralization enables you 
to fill all your plastic needs from one quality source, 
while effecting considerable savings in processing and 
materials. Try WOLOCH when placing your next order. 
You'll be glad you did! 


For your convenience, an outline of 
WOLOCH services: 


Buys and Sells: 


Virgin and Reprocessed Polyethylene: 
Low, Intermediate and High Density. 


Polystyrene: Crystal Clear, Colors, High Impact 
in Natural and Colors. 


Nylon: Reprocessed Pellets in Natural, Black 
and Colors. 


Vinyl: Virgin Resins. 

Scrap Plastics and Off-Specification Resins: 

all materials and qualities. 

Surplus inventories of Thermoplastic materials. 


Our large inventory of all materials assures 
speedy delivery. 


y 
Custom Compounds: 
e@ Our modern Custom Compounding Department 
is widely noted for accomplishing the difficult. 


e@ Painstaking care is always taken to formulate 
orders to your exact specifications. 


e Rigid quality control assures absolute uniformity 
of pellets, cleanliness and color. 


e@ We will work with your material or ours. 


bock Cco., INC. 


514 West 24th Street, New York 11, New York 
Cable Address: Geowoloch, New York 
Offices & Warehouses: 

Jersey City 


george 


Upo@ 


New York Newark Akron 
At Woloch, personal service is our byword 
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Announcing the new 1961 
MODERN PLASTICS 
ENCYCLOPEDIA 

ISSUE 


Off press since early this 
month, this is the standard 
workbook . . . the plastics 
sible”. . . used by the plastics 
industry the world over. It’s 
your business advisor, cost 
consultant, production tool, 
technical informant and pur- 


chasing guide. 


The 1961 Issue contains a 
total of 1374 pages of informa 
tion on plastics . . . from 112 


yages on resins and molding 
5 > 


compounds . . . to 64 pages of 


technical data charts . . . It’s 
all there including 604 pages 
of informative advertising. 


Use it often. 


If you are not already a subscriber to MOD- 

ERN PLASTICS magazine (present subscribers 

to MODERN PLASTICS automatically receive 

a copy of this complete Plastics Encyclopedia 

MODERN PLASTICS 2). obits Mrs 
information on how to get your own personal 


575 Madison Avenue New York 22, New York copy today 
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will have an initial capacity of 50 
million lb. Expansion to 100 mil- 
lion Ib. annually is planned. 


Lucidol Div., Wallace & Tiernan 
Inc., is planning a new $750,000 
research laboratory to be built on 
its property in Tonawanda, N. Y. 
The U-shaped construction, with 
over 20,000 sq. ft. of space, will 
include 10 individual laboratories. 
Full operations are expected by 
August 1961. 


Carl N. Beetle Plastics Corp., 
Fall River, Mass., a subsidiary of 
Crompton & Knowles Corp., is 
increasing manufacturing space of 
its 45,300-sq.-ft. plant by approx- 
imately two-thirds. Production in 
the new work area is scheduled 
for January 1, and employment 
will be increased. The company 
manufactures fibrous glass rein- 
forced plastics for large struc- 
tures by open molding. Richard 
C. Bryan, vice-president and gen- 
eral manager of Beetle Plastics, 
also heads up the recently organ- 
ized plastics division of Cromp- 
ton & Knowles, which includes 
the newly acquired Firmaline 
Products, Midland Park, N. J. 
manufacturers of reinforced plas- 
tics in the electronics, electrical, 
aircraft, marine, and transporta- 
tion fields. 


Almac Plastics Inc., New York, 
N. Y. supplier of plastic sheets, 
rods, and tubes, has acquired the 
business and facilities of Aristo- 
crat Plastics Co., Newark, N. J. 
The new acquisition will be oper- 
ated as a division of Almac, and 
will serve as the New Jersey sales 
center and warehouse. The com- 
pany stocks acrylic, vinyl acetate, 
phenolics, polyethylene, polysty- 
rene, nylon, Kel-F, and high- 
pressure laminates in all commer- 
cial forms. 


Northwest Plastics Inc., St. Paul, 
Minn., has announced construc- 
tion of a new molding plant and 
the formation of a subsidiary cor- 
poration to operate it. To be called 
Plastronics Inc., the new facility 
is now being built at Grundy 
Center, Iowa, with an investment 
of $300,000. It is the (To page 238) 
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WHEN 
PLASTIC 
CALLS 
FOR 
COLOR 


...any color...relyon the pigments that offer highest uniform- 
ity, quality, performance! That means Cyanamid. Cyanamid 
Pigments meet every requirement for color in plastics! 


Organics Inorganics 
Phthalocyanine Blues and Greens ChromeYellows, Oranges andGreens 
Bonadur Reds Valencia Orange «+ Iron Blues 
Clarion Red Whites 


Red Lake C’s UNITANE® Titanium Dioxide 
Benzidine Yellows and Oranges —Anatase and Rutile Types 





—_Cc¥ANAMID 


AMERICAN CYANAMID COMPANY 
Pigments Division 
30 Rockefeller Plaza . New York 20, N.Y. 





Branch Offices and Warehouses in Principal Cities 


COLop 


cot 
IS THE DIFFEREN 





WANTED 


TOUGH ASSIGNMENTS 




















%& We're top skilled hands, pardner. Wanted just about 
everywhere for tackling tough mold design jobs with 
complicated parts. Got a job requiring top precision— 
close tolerances, undercuts, intricate coring, internal 
threads, part-to-part uniformity? We're at your service 
with creativity, imagination, superlative engineering 
skill. Call, or write us for help, or details. 


Signed, -W Plastic Engineers, Inc. 
Dept. MPL-1, Bethel, Vermont. 


bog 
@rimost is not good enough 4 ay 
ator. 8 











Supervisor of 
MATERIALS ENGINEERING DEPT. 


Our varied and exacting manu- 
facturing operation requires an 
imaginative and experienced 
Materials Engineering Super- 
visor. General activity involves 
application problems encoun- 
tered in our unique manufac- 
turing operations plus _ ad- 
vanced R & D projects. 


Our products require the whole 
broad spectrum of materials, in 
cluding plastics, rubbers and 
metals. You'll need a firm back- 
ground in epoxy, nylon, teflon, 
polyethylene, silicone, neo- 
prene, polyurethane, alumi- 
num, steel and a wide range 
of alloys. It is important that 
you have a thorough under- 
standing of molding, potting, 
fabrication methods, welding, 
heat treating, processing meth- 
ods, finishing, adhesives, cable, 


tape and similar items. 


Excellent facilities including an 
extensive plastics laboratory, a 
resins laboratory, pilot plant, 
and testing laboratory have 
been provided. 


If you possess a degree in 
Engineering or one of the 
sciences and can qualify, we 
offer a key engineering posi- 
tion in a salary bracket de- 
signed to interest you. This is 
one of the nation’s most vital 
industries, a Midwestern Divi- 
sion of a national manufactur- 
ing organization. We offer 
security, plus unusually gen- 
erous company benefits, in a 
Midwestern community which 
is famous for its beauty and 
low cost of living. All replies 
will be strictly confidential. 


For Personal Interview, send resume to 
Box 6696, Modern Plastics. 
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third wholly owned subsidiary 
and factory established by North- 
west Plastics in the past three 
years. Other subsidiaries are at 
Belle Plaine, Minn., and Gastonia, 
N. C. Northwest Plastics produces 
custom and proprietary parts for 
the electrical, electronics, and 
appliance industries. It also has 
a proprietary line of household 
utensils which it sells under the 
name of Norplac. 


Foster Grant Co. Inc., Leominster, 
Mass., has established a subsidi- 
ary near Rotterdam, The Nether- 
lands, where it will install facili- 
ties for compounding and color- 
ing Foster Grant polystyrene, 
nylon-6, and copolymer resins. 
Plans for the site, at a later date 
include a plant for resin polymer- 
ization and possible raw materials 
manufacture. 


Taylor Fibre Co., Norristown, Pa. 
manufacturer of laminated plas- 
tics and vulcanized fibre, has 
acquired, through an exchange of 
stock, Dytronics Inc., Rochester, 
Mich. manufacturer of die- 
stamped circuits for electrical and 
electronic applications. 


Sinko Mfg. & Tool Co., Chicago, 
Ill. producer of plastic molded 
products, has broken ground for 
a 60,000-sq.-ft. addition to its 
present plant, which will double 
its size. The new addition will be 
used for inventory control, storage 
facilities and future expansion. 


Interchemical Corp., Hawthorne, 
N. J., has acquired the assets of 
Vansul Corp. & Vansul Colors, 
Englewood, N. J., which is now 
part of Interchemical’s Color & 
Chemicals Div. The Vansul Color 
Dept. will continue operations 
with its present staff. 

The Vansul acquisition rounds 
out the Interchemical line of dyes 
and pigment dispersions now be- 
ing produced for the textile, 
coatings, and plastics industries. 


Vinyl Plastics Inc., Sheboygan, 
Wis. manufacturer of vinyl floor 
and wall tile, has begun a $250,- 
000 machinery and equipment ex- 
pansion which is (To page 241) 
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How reinforced plastics molders and 


high pressure laminators save time, 


work, material, money with Phenopregs" 


I. Phenopreg prepregs simplify 
molding operations. Only one 
material—containing both resin 
and reinforcement—is used. This 
eliminates the need for weighing, 
mixing and hand-applying the 
compounds. Also the need for 
resin-reinforcement ratio control. 


2. Phenopregs reduce hand la- 
bor. Elimination of hand disper- 
sion of resin is one means. Use of 
custom-slit, sheeted and die-cut 
Phenopregs _ is And, 
where simple shapes are to be 


another. 


molded, roll material can fre- 
quently be fed right into the dies, 
for still a third saving of labor. 


33. Phenopregs make mass pro- 
duction possible. By eliminating 
the lengthy process of hand im- 
pregnation, and, in the case of 
hand layups, by eliminating slow 
production cycles due to long pe- 
riods for curing, Phenopregs 
speed up output, improve de- 
livery schedules. 


cleaner 
molding operations. They elimi- 
nate the need for cleaning up after 
wet molding, saving time, labor. 


4. Phenopregs mean 


5. Phenopregs reduce -waste. 
This is because there is no spill- 


age and no mold overflow. 


G. Phenopregs cut storage and 
handling costs. Because only one 
material has to be stored and 
handled, Phenopregs greatly re- 
duce costs for these items. 


7. Phenopregs produce better 
products. Phenopregs are super- 
ior because they enable the 
molder to (a) keep a uniform res- 
in-reinforcement ratio through- 
out his laminate; (b) exercise 
strict control over the resin con- 


tent; (c) control the cure because 
of the even dispersion of curing 
agents; (d) avoid defect-produc- 
ing trapped air pockets or tiny 
air bubbles; and (e) eliminate 
the harmful effects of moisture 

. . since the Phenopregs come 
predried. 


&%. Phenopregs build business. 
Phenopregs open new marketing 
opportunities by creating im- 
proved products—products more 
desirable because their physical, 
chemical, mechanical and elec- 
trical properties are always con- 
sistent. 





Decorative Laminates Fabricon 
offers you the broadest line of clear 
and tinted overlay papers, con- 
temporary and classical patterns, 
wood grains, solid colors, core 
stock sheets and balancing papers 
ever manufactured by any single 
source. 


Impregnated Glass Cloth Applica- 
tions Fabricon offers you phenolic, 
epoxy, silicone and polyester im- 
preganted grades suitable not only 
for present applications, but for 
great new potential uses. 


Electrical and Mechanical Appli- 
cations. Fabricon offers you a full 





Fabricon—First in Plastic Impregnating Materials for... 


line of phenolic impregnated papers 
that meet or exceed NEMA and 
Military Specifications. 


High and Low Pressure Molding 
Fabricon offers you a broad choice 
of phenolic impregnated fabrics, 
from heavy canvas duck to fine, 
lightweight cotton sheeting. All 
materials meet or exceed NEMA 
and Military Specifications. 


New and Specialized Applications 
Fabricon offers you its combined 
experience, manpower and research 
facilities to help develop new ma- 
terials for your specialized require- 
ments. 








For specific details, write, outlining your application 


*Registered Fabricon prepreg trademark 


FABRICON 


FABRICON PRODUCTS 


A Division of the EAGLE PICHER Company 
1721 W. Pleasant Ave. « River Rouge 18, Mich. 
6430 E. Slauson Avenue, Los Angeles 22, California 
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MODEL 6002, DOUBLE ZONE CIRCULATING 
UNIT, TEMPERATURES RANGE 60° TO 210° F 


ACCURATE TEMPERATURE 


CONTROL for INJECTION 
MOLDING 


Model 6002 is a compact, completely self-contained 
unit for heating or cooling water, and circulating it 
through mold passages. Two independent heating, 
cooling and circulating systems accurately maintain 
two temperature ranges. Immediate reaction to tem- 
perature variances results in low water consumption. 
Controls and hose connections conveniently placed. 


MODELS FOR EVERY TEMPERATURE CONTROL NEED 
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5206 W. Clinton Ave., Milw. 23, Wis. 
Industrial Control Division 


Ietlusteial Oven 


with vertical drawers 


forced 
convection | 
vertical flow 
450° F. Max. 
for 

paint baking 
preheating 


curing 
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Individually-opening vertical drawers cut 

heat loss to a minimum in the Despatch 

Vertical, and entire drawer plug can be removed if desired. 
This se -If-contained electric oven is designed to process six 
4’ x 5’ sheets or smaller at up to 450° F. max. Material is 
held by movable clips on overhead rack which siides. Four- 
slot and special models are also available. 


Write Today for free bulletin 201-4BM, Drawer-type ovens 








a op By 


Laboratory ovens Burn-off Sterilizers Drawer 


ovens ; ovens 
Pot-type . Box | 1 
furnaces ' furnaces t i Walk-in batch ovens 


DESPATCH OVEN CO. 619 S.E. 8th St., Minneapolis 14, Minn. 





Leaders in ‘= é 

temperature Se er n | nc 
control a= 

since 191 é- ® 





Precise engineering and construction result in 


UNIFORM HEAT 


throughout the work space 


® High velocity recircu- 
lating blowers 

® Greater heat input 

® Adjustable louvres for 
balanced airflow 

© Superior heat seals 

All combine to provide 

excellent temperature 

uniformity in these rug- 

ged cabinet ovens. 


30 Standard Models 
® Work space from 4.6 to 72.3 
cubic feet 


Model HB Electric or 
Gas Cabinet Oven 


f 
7 poy 3 renges from 100 Other ovens from $121.50 


® Electronic combustion devices —~ including © complete 
. line of laboratory, bench, 
insure safety for gas fired , . 
models cabinet, walk-in, and cus- 


® Indicating control instrument tom-built units. 
® Factory tested 


Write for literature to help you select the right oven 
for your application 
Specialists in Heat Process Equipment 


3 2 8 DA Us DED = BAS DS = > ae 
1335 N. Elston Ave., Chicago 22, Ill. 
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expected to increase the plant 
capacity by $2 million annually. 
Completion of the installation is 
scheduled for June 1961. 


Meetings 


Plastics groups 

Nov. 7: Society of Plastics Engi- 
neers Inc. (S.P.E.) Ontario Sec- 
tion, “Automation in injection 
and compression molding,” King 
Edward Sheraton Hotel, Toronto, 
Canada. 


Nov. 18: S.P.E. Newark Section, 
“Blow molding comes of age,” 
Essex House, Newark, N. J. 


Nov. 30-Dec. 2: British Plastics 
Federation, 2nd _ International 
Reinforced Plastics Conference, 
Cafe Royal, London, England. 


Feb. 7-9, 1961: The Society of the 
Plastics Industry Inc. (S.P.I.) 16th 
Reinforced Plastics Div. Confer- 
ence, Edgewater Beach Hotel, 
Chicago, Il. 


June 5-9: S.P.I. 9th National Plas- 
tics Exposition and National 
Plastics Conference, Coliseum 
and Commodore Hotel, New 
York, N. Y. 


June 9-17: European Congress 
of Chemical Engineering and 
ACHEMA Congress and Exhibi- 
tion, Frankfurt am Main, Ger- 
many. Simultaneously, and in the 
same city, 15th Meeting of Euro- 
pean Federation of Corrosion. 


June 21-July 1: Interplas 61, 6th 
International Plastics Exhibition 
and Convention, Olympia, Lon- 
don, England. 


Other groups 


Nov. 13-15: 2nd Annual Toy Pro- 
duction Show, Trade Show Build- 
ing, New York, N. Y. 


Nov. 22: Manufacturing Chemists’ 
Assn., 10th Semi-Annual Meeting 
and Midyear Conference, Statler 
Hilton Hotel, New York, N. Y. 


Dec. 12-15: 1st Industrial Build- 
ing Exposition & Congress, also 
concurrent Conference Sessions, 
including “New developments in 
application of plastics to con- 
struction,” Coliseum, New York, 
N. Y.—End 
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EQUIPMENT FOR 
MONOFILAMENT 


NEW STR 60 
EXTRUDER 


EQUIPMENT FOR 
THE MANUFACTURE 
OF RIGID PIPES 


POLYETHYLENE 
BLOWING EQUIPMENT 


BOTTLE BLOWING 
EQUIPMENT 


EQUIPMENT FOR THE 
MANUFACTURE OF 
BLINDS AND  PRO- 
FILES IN GENERAL 


PVC BLOWING 
EQUIPMENT 


LE COMPANY INC. 
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Appointments, promotions, and relocations in the plastics industry. 


B. F. Goodrich Chemical Co., Cleve- 
land, Ohio: George W. Flanagan ap- 
pointed mgr. of defense sales and 
service, will also continue to serve 
as the company’s Washington rep. 
He succeeds Marcy W. Osborne, 
named gen. mgr. of B. F. Goodrich- 
Cc. S. R. Chemicals Pty. Ltd. a 
firm recently established in Aus- 
tralia by BFG Chemical and C.S.R. 
Chemicals Pty. Ltd. of Sydney. 

B. F. Goodrich Co. Research Center, 
Brecksville, Ohio: Dr. Max E. Roha 
named mgr. of plastics research. He 
joined BFG in 1949. 

B. F. Goodrich Industrial Prod- 
ucts Co., Akron, Ohio: Anthony La- 
tona, sr. product engineer in the ad- 
hesives div., appointed mgr. of the 
div.’s latex and plastisol compound- 
ing and development laboratory. 


Allied Chemical Corp—Plastics & 
Coal Chemicals Div.: J. G. (Pete) 
Bronson named asst. to John C. 
Esher, dir. of sales. Lorne C. Stocker 
appointed chemical product mg_gr.; 
Bruce W. Carney, asst. chemical 
sales mgr.; and Edward M. Lemon, 
regional chemical mgr. (West Coast). 


Monsanto Chemical Co.: Constantine 
E. Sotiriou joined the engineering 
dept.; Dr. Stanley F. Osman, the 
research dept.; and Richard R. Sax- 
ton, the production tech. service 
dept. at the company’s Plastics Div 
plant in Springfield, Mass. Ernest S. 
Robson dir. of sales, Organic Chemi- 
cals Div. at New York, transferred 
to the company’s St. Louis, Mo. 
headquarters in the same capacity. 


Union Carbide Plastics Co.: John D. 
Benedito named v-p—special proj- 
ects; Richard M. Joslin, v-p—sales. 
Mr. Benedito became gen. sales mgr. 
in 1956. Later that same year he was 
appointed a v-p of the company. Mr. 
Joslin joined the firm in 1935. He 
has been engaged in chemicals sales 
in various capacities since that time. 
Most recently he has been dir. of 
new chemicals marketing. 

Union Carbide Plastics Co. estab- 
lished a new sales office and ware- 
house facilities in Minneapolis, 
Minn. for handling and sale of 
Bakelite brand plastic molding and 
extrusion materials. Robert K. 
Louis, tech. sales rep., transferred 
from Milwaukee, Wis. to the new 
office. W. J. Prevost named mgr. of 
the Detroit, Mich. dist. office, and 
Dr. R. W. Quarles named mgr. of 
patents and licenses in the New 
York, N. Y. general office. 


Norton Laboratories, Lockport, N. Y 
Ernest R. Summers, formerly mgr 
of product engineering, appointed 
plant mgr. He was previously as- 
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sociated with General Electric Co. 
for 36 years; most recently as a 
product engineer in the Decatur, III. 
plastic div. Wilhelm R. Schmidt 
named plant engineer, and George 
Dietz Jr., mgr. of product engineer- 
ing. Norton Laboratories is a sub- 
sidiary of Auburn Plastics Inc., 
Auburn, N. Y. custom molder. 


American Cyanamid Co.’s Plastic & 
Resins Div. moved its exec. offices 
to a new administration building at 
the division’s plant on S. Cherry St., 
Wallingford, Conn. 


Enjay Chemical Co., Div. of Humble 
Oil & Refining Co.: G. W. Miller 
named asst. mgr. of the company’s 
new Plastics & Resins Div. Enjay 
recently combined the product man- 
agement functions for Buton and 
petroleum resins and Escon poly- 
propylene into one div. Mr. Miller 
had been responsible for product 
management functions for Buton 
resins since Jan. C. E. Farnsworth, 
who had been serving as product 
mgr., plastics, will head the com- 
bined Plastics & Resins Div. 


Poly-Fibre Assocs. Inc., Avenel, 
N. J., now has facilities for custom 
filament winding of fibrous glass 
reinforced polyester resin for cor- 
rosion resistant industrial products 
in addition to its usual custom fab- 
ricated tanks, troughs, etc. 


The Polymer Corp., Reading, Pa., 
established a New England office at 
967 Farmington Ave., West Hartford, 
Conn., headed by William H. Wad- 
hams, dist. sales mgr., who will rep- 
resent the Whirlclad Div. in its pro- 
gram of engineering new industrial 
fluidized-bed coating installations, 
manufacture and sale of Corvel 
coating materials, and development 
of custom coating facilities. 


Rohm & Haas Co., Knoxville, Tenn. 
plant: Walter B. Hayes, formerly 
production mgr., appointed megr., 
replacing Kenneth R. Kaiser, who 
died recently. R. K. Collins Jr. 
named chief engineer. Enno T. 
Sauer will be transferred from pro- 
duction control group, Philadelphia, 
Pa. office to the Knoxville plant as 
asst. plant mgr. within the next sev- 
eral months. 


National Vintex Corp., Canadian 
vinyl coating, embossing, and print- 
ing firm, moved from Montreal to its 
own newly built plant at 225 Mont- 
calm Blvd., Candiac, P. Q. 


Eli Sandman Co., Worcester, Mass.: 
Mrs. Dora L. Sandman assumed gen. 
management of the company’s oper- 


ations, succeeding her late husband 
as pres. Harold N. Cotton appointed 
sales mgr. in addition to his duties 
as asst. to the pres. Mr. Jean L. 
Lewis, tech. dir., named plant supt. 
The company is a producer of pre- 
impregnated materials for the rein- 
forced plastics industry. 


Industrial Plastics & Equipment Co., 
Orange, N. J.: John B. Anderson 
named asst. plant mgr. Pat S. 
Petrillo appointed to sales force. The 
company is a fabricator and distrib- 
utor of Kel-F, Teflon, Teflon-100X, 
nylon, phenolic, and other fluoro- 
carbon sheets, rods, tubes, and 
molded shapes. 


Ludlow Corp., Needham Heights, 
Mass.: Dr. A. W. Fisher Jr. ap- 
pointed exec. v-p, and Dr. H. H. 
Reynolds v-p, R & D, for both 
Ludlow Papers and Ludlow Plastics, 
divisions of the corporation. 


Plastiline Inc., mfr. of plastic pipe 
fitting, thread protectors, and custom 
molder, moved to a newly con- 
structed plant in Pompano Beach, 
Fla. The present White Plains, N. Y. 
sales office and warehouse will be 
retained to serve the Northeastern 
market area. 


Nypel Corp., West Conshohocken, 
Pa. mfr. and supplier of nylon mold- 
ing compounds, named James Red- 
man western region rep., with head- 
quarters in Los Angeles, Calif., and 
Allan McConnell, Midwestern rep. 


Space Structures Inc., Chanhassen, 
Minn., plastics research and fabri- 
cating firm, appointed LeRoy Wel- 
lens, Robert L. MecConnon, and 
Peter Redpath to its sales engineer- 
ing staff. 


Edward B. Twombly Jr. named v-p 
in charge of sales for M. W. Par- 
sons-Plymouth Inc., New York, 
N.Y. mfr. of metallic stearates and 
fatty acid esters. Philip D. Reed Jr. 
is v-p in charge of operations. 


Ross A. Corio, previously with 
Union Carbide Chemicals Co., ap- 
pointed v-p in charge of marketing 
and sales for W. R. Grace & Co.’s 
Hatco Chemical Div., mfr. of chemi- 
cals for the plastics, rubber, and air- 
craft industries. 


Robert E. Bischak, tech. supv. at 
the Kenton, Ohio plant of Durez 
Plastics Div., Hooker Chemical 
Corp., returned to the N. Tona- 
wanda, N. Y. plant to train as future 
tech. supv. at the Durez plant to be 
built at South Shore, Ky. Start-up 
is scheduled for ap- (To page 244) 
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with the 


BELLOWS AIR MOTOR’ 


After a Bellows Air Motor was 
installed to feed hard grade 
fibre to this saw, production 
jumped 50%, rejects dropped, 
operator fatigue vanished, 
blade life increased. 


«+e you can build special machines 
.»-Or modernize existing machines 
at low cost and quickly! 


With parts normally available in every tool room, plus 

one or more Bellows Air Motors, and a little creative 

ingenuity, you can “spot modernize” scores of operations 

whose high cost whittles away at profits. The few illus- 

trated here are typical of hundreds we can show you. 

The chances are good that no matter what you make, 

nor how you make it, this versatile air cylinder, with its —— 

built-in electrically controlled valve, can lend a mighty nee ‘ 


important helping hand to your cost reduction program. Assembling tin-handled brushes into 
P ping y prog molded plastic caps is speeded and simpli- 
fied with this shop-built machine powered 

by Bellows Air Motors. 


THESE BROCHURES MAY LEAD TO 
IMPORTANT SAVINGS IN YOUR PLANT 


You’re almost certain to get at least one 
new cost-cutting idea from these brochures. 
Bulletin BM-25 describes fully the Bellows 
Air Motor, illustrates and tells about many 
actual installations. “Spot-A-Mation idea” 
File gives you diagrams, complete infor- 
mation and equipment lists which will en- 
able your own men to automate scores of 
operations, quickly and inexpensively. 


For your free copies, write: Dept. MP-1060, 
Bellows-Valvair, Akron 9, Ohio. 








676C-3 


Built around three interlocked Bellows Air 
Motors, this special machine for milling 
and drilling a linen base Bakelite part 
tripled production. 


Bellows -\/alvair 


AKRON 9, OHIO 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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To MARK products like these — 


Bay 


you need 
°ACROLEAF 
HOT 
STAMPING 
Machines 


"Low 


The CACROLEAF Process is the “no mess’ 
method of permanently, attractively and pre- 


cisely marking your plastic, rubber, 


fiber, 


wood and products of many materials, in 
color. There is no ink or paint. The color is 
applied with precision steel dies (electrically 
heated) and pigment transfer tape, made by 
Acromark for prompt delivery. Write for full _u 
details and sample marking of your product. 


ANGRY DARE KA 


5-15 Morrell St., Elizabeth 4, N. J. 
"The Original Marking Specialists” 











Boy! 


Platen and Link 

trouble on our in- 
jection machine—and 
important deliveries 


to meet... what 


can I do? 


JUST CALL 
adco 


for immediate shipment 
on their Guaranteed 
PLATEN & LINKS PACK- 
AGE REPLACEMENT 
PLAN for REED-PREN- 
— ee You'll 
save s of time and 
up to 50% in cost. 


adco’s 


Replacement Platen & Links arrive completely assembled, 
Put your equipment back on the job FA§7,.. 


CUT YOUR COSTS UP TO 50% 


PRECISION REBUILT and reground 
platens for 8, 10 & 12 0z.* Reed. 
New parts, bushings, pins, spacers, 
gredse seals, etc. ready for immedi- 
ate shipment. Save up to 50% by 
exchanging your old platens and 
links for an ADCO Fully Guaranteed 
Replacement Part Package. 


© * ASK abotit other makes and sizes. 


For prices, or to order, 
WRITE, CALL OR WIRE COLLECT 


Dependable Service to the 


Plastics Industry 
Since 1925 


ENGINEERING & MEG. co., 


ncoln Ave 


Chicago 14 





Precision -Rebuclt 
Platen, Links & Parts GUARANTEED 
PERFORMANCE. Shipped on Approval. 

+. 


48 HR. REPAIR AND REPLACEMENT 
ON CYLINDERS including new 
SPREADERS. 





INC. 


Hlinois . Phon 


e EAstaate 7-667 
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proximately the end of 1961. Dia- 
mond Pipiles, process engineer at 
N. Tonawanda, succeeds Mr. Bischak 
at Kenton. 


Richard H. McCarthy Jr. appointed 
v-p in charge of sales for the Brad- 
ley-Sun Div., American Can Co. He 
will be responsible for sales of col- 
lapsible plastic and metal tubes, 
plastic squeeze bottles, and other 
products made by the div. 


Herman Reffe appointed to head up 
all sales for Cordo Molding Products 
Inc., New York, N. Y. exclusive dis- 
tributor of Cordopreg-Mobaloy pre- 
pregs made by Cordo Chemical 
Corp. of Norwalk, Conn. 


John L. Cook appointed Midwest 
mgr. in the Naperville, Ill. office of 
Hull Corp., Hatboro, Pa. mfr. of 
Hull-Standard molding presses, high 
vacuum process equipment, and liq- 
uid resin metering, mixing, and dis- 
pensing systems. 


Donald N. Kidd appointed mgr., sales 
engineering, for American Insulator 
Corp., New Freedom, Pa. custom 
molding firm. 


Alvin E. Jerome appointed sales rep., 
for the Polyco-Monomer Dept., Bor- 
den Chemical Co., responsible for 
sales of synthetic resins in the New 
England states. He will headquarter 
in Leominster, Mass. 


Roland Barrett, gen. mgr. of Bril- 
hart Plastics Corp., Mineola, N. Y., 
heads the company’s Research Div. 
for development of thermoset and 
thermoplastic moldings for the elec- 
tronics and missiles field. 


Bernard G. Achhammer, asst. chief 
of the Plastics Section of the Na- 
tional Bureau of Standards, has re- 
ceived a U. S. Dept. of Commerce 
silver medal for meritorious service. 
He was cited for “his outstanding 
contributions to the science of plas- 
tics and polymers, in particular 
chemical structure and stability re- 
lationships, and for meritorious au- 
thorship.” 

Mr. Achhammer directs degradation 
studies on polymers, such as poly- 
amides, polystyrene, and polyvinyl 
chloride; studies the use of physical 
chemical techniques for analysis of 
polymer breakdown; and partici- 
pates in establishing specifications 
and test methods for plastics. 


Herman Ratner, formerly sales mgr. 
of Regency Plastics Inc., Woodside, 
N. Y. and Great Bay Chemicals & 
Plastics Inc., E. Brunswick, N. J.. 
appointed v-p of both companies, 
wholly owned subsidiaries of Cary 
Chemicals Inc. Mr. Ratner’s new du- 
ties will be concerned (To page 247) 
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YES! with ESCAMBIA 3000 Series PVC 


This new homopolymer series has demonstrated amazing ability to 
absorb even the most viscous plasticizers at extreme ratios and still 
give you free-flowing dry blends with unusual freedom from gels. 
SAVE MONEY ... with ESCAMBIAt 3000 resins you save the pro- 
duction steps of dicing and re-working material before extruding. 
SAVE TIME .. . with shorter dry blend cycles made possible with 
ESCAMBIA 3000. 

We invite you to put one of ESCAMBIA 3000 series resins to the test. 

x Paraplex G-25 Write today for samples and specifications. 


(Paraplex is a Registered Trade Mark of 
. Ee 


Rohm & Haas Company) 
CHEMICAL CORPORATION 


La 261 Madison Avenue . New York 16, N.Y. 
Bee) New York Telephone . OXford 7-4315 
TESCAMBIA is a trade mark of Escambia Chemical Corporation 
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FRENCH PRESSES 
Pound Costs Down 
With Every Stroke 























796 Ton Press 

36” Stroke 

80” Daylight 

38” x 32” Pressing 
Surface 


This French Press was designed for accumulator oper- 
ation after thorough user-comparison with other press 


performances. Outline your job: Our engineers’ aid 
is invaluable in helping meet plastic 
pressroom needs most economically. 


rench 
HYDRAULIC PRESS DIVISION 


REPRESENTATIVES ACROSS THE NATION 
Boston — New York — Cleveland 
Chicago — Denver — Los Angeles 

Akron — Buffalo — Detroit 


THE FRENCH OJL MILL MACHINERY CO. 


1000 Greene St., Piqua, Ohio 





for the 
reinforcement of 
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FLIGHTEX 
GLASS CLOTH 


If you're out to win lower production costs, 

or higher quality of performance — if you want 
maximum efficiency in your glass cloth needs, 
FLIGHTEX may be able to assist. Our research 
laboratories and development facilities 

are ready to help find the exact fabrics 

to meet your particular needs. 


Write for our Specification Guide. 


CESSES EEE ESSSSE SHEE SESEBESEEE 


FLIGHTEX FABRICS 


INC. 
93 Worth Street ° New York 13, N. Y. 
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with administration and planning, 
but he will still direct national sales 
of Regency vinyl and polyethylene 
fabrics, as well as sales of calendered 
vinyl made by Great Bay. 


Fred M. Stefan elected pres. and a 
dir. of Milprint Inc., flexible packag- 
ing subsidiary of Philip Morris Inc. 


Jack R. Siegelbaum appointed prod- 
uct sales mgr., plasticizer div., for 
Reichhold Chemicals Inc. He will 
also act as liaison between RCI 
management and its newly-acquired 
Deecy Products Co., a manufacturer 
of plasticizers. 


Raul F. Colbert named export sales 
rep. for U. S. Industrial Chemicals 
Co.’s Petrothene polyethylene resins. 


Richard Ragnow appointed Midwest 
tech. rep. for Weber Plastics Inc., 
Stevens Point, Wis. custom molder of 
expandable polystyrene. 


George M. Schau, formerly with 
Erie Resistor Corp., appointed gen. 
sales mgr. for Perry Plastics, Inc., 
Erie, Pa. custom molder. He is v-p 
of the Society of Plastics Engineers, 
Northwest Pa. Chapter. 


N. V. Wood promoted to mgr., engi- 
neering development by Mobay 
Chemical Co. 


John F. Gitre named mgr. of a new 
branch and warehouse established 
by Cadillac Plastic & Chemical Co. 
at 3015 S. Division, Grand Rapids, 
Mich. This is the company’s 17th 
warehouse facility. The main offices 
and mfg. plant are in Detroit, Mich. 


George J. Scheuer appointed to 
newly created position of mgr., plas- 
tics div., for Chemo Products Inc., 
West Warwick, R. I. mfr. of coated 
glass yarns and a wide variety of 
products made of Teflon. 


William R. Whitaker appointed sales 
mgr. of the plastics products div. at 
Advance Solvents & Chemical, New 
Brunswick, N. J. 


James R. Pendry appointed gen. 
sales mgr. of Rubber Corp. of Amer- 
ica, Hicksville, N. Y. mfr. of plastic 
and chemical products. 


Fred T. Kottenstette, formerly chem- 
ical salesman for Texas Butadiene & 
Chemical Corp. in its Houston, 
Texas office, promoted to group 
leader, sales development, in the 
New York, N. Y. exec. offices. 


Dan F. Sweet appointed gen. sales 
mgr. for the industrial plastic prod- 
ucts plant of St. Regis Paper Co.’s 
Panelyte Div., Trenton, N. J. The 
plant makes plas- (To page 248) 
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“There’s no question, improved 
plastic designs and new 
colors have increased 
Style-Setter Sales.” 


wae M. P. ConraD, PRESIDENT 
STYLE: SETTER LOUISVILLE CHAIR Co, 


Kentucky Color is constantly 
developing new and better colors for 
plastics . .. Take advantage of this 
service by writing for full information. 





Division of THE HARSHAW CHEMICAL COMPANY, LOUISVILLE, KENTUCKY 





No doubt about their 
identification and decoration 


it stops the eye, tells the story, helps the sale. This is marking everybody can 
read—made by Markem machines and printing elements. And perhaps most 
important, the Markem specialty inks used have just the right combination 
of opacity, color, adhesion and drying speed each type of plastic requires. 


This is the ““Markem method” that can be working for you—the right ma- 
chine, type and ink to do your particular marking job quickly, clearly and at 
low cost, in your own plant. It stays clear and attractive because it stays on 
your product and can’t fall off or easily smudge. Call your Markem repre- 
sentative for complete facts, or write Markem Machine Co., Keene 20, N. H. 


MARKENM 


EVERYTHING INDUSTRY NEEDS... FOR PROFITABLE MARKING... SINCE 1911 
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(From page 247) 


tic laminates, compression moldings, 
bearings, and other products. Mr. 
Sweet has been with Panelyte for 
20 years. He succeeds John Zeier, 
who has resigned. 


Bernard D. Ashbaugh named megr., 
plastics equipment for Farrel-Bir- 
mingham Co. Inc., Watson-Stillman 
Press Div., Rochester, N. Y. 


Lawrence F. Shannon appointed gen. 
sales mgr. of Holyoke Plastics Co. 
Inc., custom molder of components 
for the electrical, automotive, and 
electronic industries. 


Herbert O. Corbett, formerly group 
supv. R & D, appointed chief extru- 
sion technologist for The Kordite 
Co., Macedon, N. Y. 


New reps. 


Kaiser-Reismann Corp., 325 Spring 
St.. New York, N. Y., named na- 
tional distributor for Reeves Broth- 
ers Inc. Reevon polypropylene bris- 
tles for brushes. . . . Fiber Glass 
Reinforcements Inc., 667 S. Ander- 
son St., Los Angeles, Calif., appointed 
distributor in Calif. and Ariz. for 
Johns-Manville fiber glass roving, 
chopped strands, and Garan mat. .. . 
Dixon & Co., Denver, Colo., ap- 
pointed distributor in the Rocky 
Mountain area for AviSun Corp.'s 


Olefane polypropylene packaging 


Corrosioneering Inc., 1909 Wensley 
Drive, Charlotte, N. C., named rep. 
for The Ceilcote Co.’s line of corro- 
sion-proofing materials for indus- 
try.... Navajo Supply Co., 2400 4th 
St., Lubbock, Texas, appointed dis- 
tributor for The General Tire & 
Rubber Co.’s Bolta lines of vinyl 
wall, floor, and hard-surface furni- 
ture covering materials. . . . John R. 
Davis & Co., 3038 Surrey Lane, 
Chamblee, Ga., appointed southeast- 
ern rep. for Modern Plastic Ma- 
chinery Corp., Clifton, N. J... . 


Kinne Sales Engineering Co., 10 
Brookfield Rd. Upper Montclair, 
N. J., appointed exclusive rep. for 
Kabar Mfg. Corp., Roosevelt, N. Y., 
mfr. of heat sealing equipment... . 
Western Fibrous Glass Products Co., 
2915 First Ave. S., Seattle, Wash., 
named sales rep. in Wash., Ore., and 
Idaho for G. T. Schjeldahl Co.’s plas- 
tic laminates, adhesives and tapes, 
and electronic products. .. . 


General Electric appointed the fol- 
lowing distributors for its Textolite 
line of industrial laminates: A&A 
Supply Co., Dallas, Texas—Texas, 
Okla., La., Miss, Ark., Mo., Ariz., 
and New Mexico; Eiler Equipment 
Co., Minneapolis, Minn. — Minn., 
Iowa, Neb., N. and S. Dakota, and 
parts of Wis.; Read Plastics Inc., 
Washington, D. C—Md., Va., and 
D.C.; The Harva Co., Schoharie, 
N.Y.—central New York state —End 
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Plastisols 


Plastisols possess the outstanding physical and chemical 
properties associated with vinyl resins and are individually 
formulated to specific requirements of a wide variety of 
end uses. 

Watson-Standard's long experience in making special 
plastisol formulas is available to you through our labora- 
tory and field technicians. Let us show you how plastisols 
can solve your problems. 


Wbikon-STandand Co 


225 Galveston Ave. Pittsburgh 30, Pa. 





““Metalsmiths” Endless 
Stainless Steel Belts 
conveying sheets 
through conditioning 
ovens. 


WIDTHS UP TO 85” 


“‘Metalsmiths” (18-8) stainless steel belts aro available in widths up 
to 58” in one piece without center seam; extra-wide sizes to 85” 
have longitudinal weld at center, finished to smooth, seamless work- 
ing surface. High gloss or matte finishes available. 
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of sheets, film, coatings, laminates, 
floorings, foam rubber, latex, etc. 


1. SPEEDS PRODUCTION 


“Metalsmiths” Endless Stainless Steel Belts permit 
you to do the complete processing job in one 
continuous operation, including heating, hot fusing, 
setting, curing, drying, cooling and automatic sur- 
face finishing. 


2. IMPROVES QUALITY 


Endless belt processing permits more accurate con- 
trol of processes—provides continuous curing of 
large areas without overlap—produces more uniform 
products. 


3. CUTS COST 


Increased production per shift reduces your costs— 
uniformly high quality reduces rejects and “seconds”. 


Consult our engineers on the possibilities 
for your products, without obligation. 


METALSMITHS 558 White Street Orange, N. J. 


METALSMITHS 


STAINLESS STEEL 


ENDLESS CONVEYOR BELTS 

















CLASSIFIED ADVERTISEMENTS 





EMPLOYMENT 


BUSINESS OPPORTUNITIES 


USED OR RESALE EQUIPMENT 





Machinery and Equipment 
For Sale 


FOR SALE—BANBURY MIDGET mixer; 
1-Farrell Birmingham 8” x 16” Chrome 
Plated 2-Roll if; 1-Baker-Perkins 
10 gal. 304 SS Sigma Blade Mixer; I- 
Baker-Perkins 1 gal. Sigma Blade 
Mixer; 1-Baker-Perkins size 16 TRM 150 
gal. double arm Vacuum Mixer; 1-No. 1 
Ball & Jewell Rotary Cutter; 2—Mikro 
Pulverizers, SS Bantam, #1 SH. 6 
Stokes Model DD2, DS3, D3, and B2 
Rotary Preform Presses, partial listing; 
we purchase your surplus. Brill quip- 
ment Co., 35-65 Jabez St., Newark 5, N. J 
Tel: MArket 3-7420 


FOR SALE—ONE YEAR OLD, Used one 
month. One 12” x 22” Pressure Vac Mark 
11 pressure forming machine. One Auto- 
matic Indexing. Claremould Plastics Co., 
200 Wright St., Newark, N. J. 


INJECTION MOULDING MACHINERY 
bargains. Plastics manufacturer has sur- 
plus used injection moulding machines 
available at low prices. Included are 6 oz. 
Lester, 8, 10 and 16 oz. Reed. All units 
in good condition. Write M. Wintrob & 
Sons, Canada Limited, 260 Spadina Ave., 
Toronto 2b, Canada 


MOST MODERN PACKAGING AND 
PROCESSING MACHINERY, available at 
reat savings. Baker Perkins, W. & P. and 
ay Double Arm Steam Jacketed Heavy 
Duty Mixers—25, 50, 75, 100, 150 and 200 
al. capacites. Day, Robinson 50 to 10,000 
bs. Dry Powder Mixers, Jacketed and 
Unjacketed. Also wood and enamel. Day 
Imperial 75 gal. Double Arm Mixer, 
Sigma, Dispersion Blades. Mikro Pul- 
verizers. Models Bantam, 1SH. 2TH. 3TH 
and 4TH. Fitzpatrick Models D, K-7 and 
K-8 Stainless Steel Comminuters. Stokes 
Models R, RB-2 and Eureka Tablet Ma- 
chines. Colton 2RP, 3RP, 3B, 542 T Tablet 
Machines. Stainless Steel Jacketed Mixing 
Kettles 100 and 150 gal. capacities. Robin- 
son Stainless Steel Double Arm Mixer 
for dry and viscous materials Package 
Machinery, Hayssen, Scandia, Wrap King, 
Campbell, Miller Wrappers. Cartoning 
Machines—Ceco, Pneumatic Scale, Jones. 
Standard Knapp, A-B-C, Ferguson Carton 
Sealers. Filling Machines—all types and 
sizes. Union Standard Equipment Com- 
pany. 318 Lafayette Street, New York 12, 
Phone: CAnal 6-5334 


FOR SALE—SUPERHORNET MINIJEC- 
TOR—all hydraulic—%, oz. Also 18” 
Royal bench mounted drill press—both 
new 1958—used only for development 
lab—110 volt, 1 HP motors—outright sale 
or continuation of straight rental con- 
tract. Write Box 6685, Modern Plastics. 


FOR SALE: SPROUT-WALDRON 335 
cu. ft. Unused horiz. ribbon blender. 
Sturtevant #9 150 cu. ft. unused rotary 
blender. Baker-Perkins #15-UUMM 100 
gal. Dispersion blade mixer, jkt., 100 HP, 
cored blades, comp. cover. Stainless Re- 
actors or Resin Kettles: 3500, 1900, 750, 
500 gal., oy - and agit. Perry Equipment 
Corp., 1429 N. 6th St., Phila. 22, Pa. 


FOR SALE—PLASTIC SHEETING MA- 
CHINE. Will sheet material 54” wide, 
from 0 to 30” long. Reply Box 6689, 
Modern Plastics. 


FOR SALE—6” EXTRUDERS & 6” 
STRAINERS complete with motor & 
heads for peuetisne. Rego, Inc., 830 Mon- 
roe St., Hoboken, N. J. OL 6-2020. 





FOR SALE: MPM 314” WIRE covering 
Extruder. New %4” Plastic Extruder. 
Other sizes up to 6”. Seco 6” x 12” and 
8” x 16”, 2-Roll Mills and calenders and 
other sizes up to 60”. 350 ton Hydr. Press, 
5 opening, 42” x 42” platens. W.S. 240 ton, 
ten 24” x 56” platens. W. & W. 200 ton 
24” x 42”. Stokes Standard 150 ton Semi- 
automatic. French Oil 120 ton self- 
contained, 120 ton Upstroke, 29” x 21”, 
10” stroke. 60 ton Farquhar 50” x 50”, 
30” stroke. Stokes 50 ton Semi-automatic 
22” x 12”. 50 ton Birdsboro 24” x 20” 
Stokes 15 ton automatic. Hydraulic pumps 
and accumulators. 60” Spreader Heads 
with XP motors. Despatch electric 
heated ovens and other sypes. New % oz. 
Bench Model Injection Molding Machines. 
Van Dorn 1 and 2 oz. Other sizes up to 
100 ozs. Baker-Perkins and Day Jacketed 
Mixers. Taylor-Stiles Pelletizer, 742 HP. 
Plastic Grinders. Stokes RD3 Rotary Pre- 
form Tablet Machine. Colton 412T single 
punch. Send for listings. We buy your 
surplus Machinery. tein uipment 
Company, 107-8th Street, Brooklyn 15, 
New York. 





FOR SALE—INJECTION MOLDING 
MACHINES 1953 8 oz Reed Prentice with 
straight bore nylon cylinder 1950-1952 
12 oz Reed Prentice Model 10D12 1955 
48 oz HPM with Vickers Pumps—Low 
pressure mold protection. May seen 
in operation at American Molded Prod- 
ucts Co., 2727 W. Chicago Avenue, Chi- 
cago 22, Illinois. 





FOR SALE—2—DUNNING & BOSCHERT 
300 ton molding presses; 1—Stokes stan- 
dard 50 ton self-contained transfer 
molding press model 258-A; 2—Hartig 2” 
electrically heated extruders with com- 
lete blow molding set up. 1—Cumber- 
and 7” stair step dicer, stainless steel; 
2—Ball & Jewell granulators, #1, 
#'2. Chemical & Process Machinery 
Corp., 52 9th Street, Brooklyn 15, N. Y., 
HY 9-7200 





FALL SPECIALS—24 OZ. WATSON 
STILLMAN Injection Molding Machine. 
Equipped wi Pre-plasticizers. Late 
Type with all controls. 300 Ton Stokes 
Transfer Press, full automatic, late type, 
2 available. 200 Ton and 150 Ton Transfer 
Molding Presses, completely self con- 
tained, with automatic controls. 12 oz. 
DeMattia Model B, Injection Moldin: 
Machine, complete with wheelco pane 
voard and all controls. 8 oz. Reed Prentice 
Injection Molding Machine, model 10D8, 
Double Link. Complete with wheelco con- 
trols. Stokes Model R and Colton #5, 
Colton #442 T, Single Punch Tablet 
Presses. Individually motor driven. La- 
Rose Electronic Preheaters, 2 KW and 4 
KW in stock. Cumberland #142 Rotary 
Scrap Cutter with 10 HP motor. DeMattia 
& Foremost, 2 & 3 Horse Power Motor 
Drives. Also in stock: NRM 249”, Royle 
344”, Hartig 344”, and Adamson 6” Ex- 
truders. Also a complete line of Blend- 
ers, Mixers, Scrap Cutters, etc., for the 
Plastic and Rubber Industries. What do 
~~ need? What do you want? We Will 

inance. Johnson achinery Company, 
90 Elizabeth Avenue, Elizabeth, New Jer- 
sey, ELizabeth 5-2300 





FOR SALE—BECK SHEETER available, 
44” 5 Roll Stand. In excellent condition, 3 
qosre old. Contact Trans nt a BS 
46 Washington St., Buffalo, New York. 


FOR SALE—1I—OLIVER WRAPPING 

MACHINE #799-T. 6-34” to 14-34” long, 

5-19” to 10-19” wide, 4%” to 4-44” hig a 

Wrapper rolls from 6” to 23” wide. For 

operation on 3/60/220 AC, speed 20 to 36 
ackages awe minute. Reply Box 6701, 
odern Plastics. 





SAVE-BUY FROM LOCATION Equip- 
ment just purchased 6 Stokes 150 Ton 
Molding Presses; self-contained, with 3 
HP Hydr. Pump System. ne Seem 
Stock: 3 Stokes 280 Preform S, 
Stokes #252 Aut. Clos. Press, 

#512 T Preform Press. Other Presses b 
Dunning & Boschert, French Oil Mill, 
HPM. Baker Perkins Double Arm, Jack- 
eted Mixers to 300 Gal. Stokes Dbl. Cham- 
ber Impregnators. Devine Vacuum Shelf 
Dryers. F-B Unused 2 Roll Mills 14” x 
30”. Other Mills, Calendars, Extruders. 
F.M.C. Rental-Purchase Plan. First 
Machinery Corp., 209-289 Tenth St., 
Bklyn. 15, N. Y. St. 8-4672—Cable 
“Effemcy”’. 


Machinery Wanted 


WANTED—8 OR 12 OUNCE LESTER, or 
impco-fellows, etc. injection machines- 
late models-list particulars, Am principle. 
Reply Box 6690, Modern Plastics. 





EXTRUDERS—WANTED 3'4” AND 2%” 
late models. Electrically heated. NRM 
referred. Must be in good condition. 
uperior Plastics Inc., 426 N. Oakiey 
Bivd., Chicago 12, Illinois. CA 6-4540. 





WANTED—300—TON COMPRESSION or 
Transfer Molding Press. Prefer press with 
an 18” diameter ram with 18” to 24” 
travel. Will buy with or without_pump- 
ing unit. Reply Box 6691, Modern Plastics. 


Materials For Sale 


FOR SALE—CONVENTIONAL BLACK 
POLYETHYLENE scrap or reprocessed 
black _s in continuing supply. Reply 
Box 6702, Modern Plastics. 





FOR SALE — HONEYCOMBS — ALUMI- 

NUM—Big Savings 56 Pcs. 3x42x96 and 

28x96—thickness from i142” to 542”—s 

cell—5052 alloy—-.001P gauge—first grade 

Gee. Reply—Star Sales Co., 451242 S. 
estern Ave., L.A. 62, Calif. 





FOR SALF—5,000 LBS. JET BLACK E/C 
reprocessed pellets. 20,000 Ibs. jet black 
C/A reprocessed pellets. Many other ma- 
terials at low, low, prices. Reply Box 
6709, Modern Plastics. 


Materials Wanted 





WANTED: PLASTICS OF ALL 
KINDS—virgin, reground, lumps, 
sheet and reject parts. Highest prices 

id for Styrene, Polyethylene, Ace- 
ate, Nylon, Vinyl, etc. We can also 
supply virgin and reground materials 
at tremendous savings. Address _ 
inquiries to: Gold-Mark Plastics - 

unds, Inc., 4-05 26th Ave., Is- 
and City 2, N. Y. RAvenswood 1 ’ 
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WERNER & PFLEIDERER 


serve the world’s Plastics Industry presenting the original 
Twin Screw Devolatilizing Dispersion Extruder 


Type ZSK 120/1500 
4?/, inches dia, 200 HP 


with these unique 
design features : 


Self-cléaning screws for 
colour - changes without 


opening the machine 


I 


Kneading disks (also’self- 


cleaning) for maximum 


NN 


Kneading and dispersion effect 


nit 
t 


i" 


Interchangeable screw elements 


for variable screw characteristics 


in adaptation to the requirements 


maar’ | 


of the product 


Surplus mechanical strength for 
dependable low-maintenance 
operation. 


Some performance data: 


Compounding High-density Poly- 
ethylene, Ziegler-Type (medium 
melt index) 1300 Ibs/h 


Calender-feeding with plasticized 
PVC:2500 Ibs/h 


Sales and Service for the United States: 


WERNER & PFLEIDERER CORPORATION 


500 5th Avenue, New York 36, N. Y., Tel. LAckawana 4-0792 


WERNER & PFLEIDERER - MASCHINENFABRIK - STUTTGART - WEST GERMANY 
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PLASTIC SCRAP WANTED—Sell us your 
mid-year a inventories of plastic 
scrap or surplus molding powders. Ace- 
tate, Acrylic, Styrene, Polyethylene, 
Butyrate, etc. in any form rite, Wire 
or Phone Collect: Phillip Shuman & 
Sons, 571 Howard Street, Buffalo 6, New 
York. tele: MAdison 3111 


GET THE TOP MONEY FOR PLASTIC 
SCRAP—Now paying top prices for all 
Cevmeantanis scrap. Wanted: polystyr- 
ene cellulose, acetate, vinyl, vs gn 
ene, butyrate, acrylic nylon. All types 
and forms including rejects and obsolete 
molding powders ast action wherever 
you are located. WRITE, WIRE, TODAY! 
Reply Box 6650, Modern Plastics. 


WANTED—POLYETHYLENE STYRENE, 
POLYPROPHYLENE scrap in any form. 
Also surplus lots. To prions paid. Chem- 
sol, Inc., 68 Clifford &t., Newark, N. J. 
MA-3-7515 


WANTED—ACRYLIC, BUTYRATE and 
acetate scrap. Any quantity of sheet trim, 
Purgings, reground. For top quotations 
Call: Claude P. Bamberger, Inc., Ridge- 
field Park, N. J. HUbbard 9-5330. 


Help Wanted 


POLYVINYL CHLORIDE RESIN TECH- 
NICAL sales representatives, for sales 
of top-grade resin to all trades. Plant 
located in East. Experience in selling 
users of Polyvinyl Chloride resin re- 
quired. Advise background and territory 
covered. Reply to Imperial Chemical & 
Plastics Corporation, Mill Street, Crans- 
ton 5, Rhode Island. 


SALES ENGINEER — NATIONALLY 
KNOWN Midwest custom molding firm 
has an immediate opening on its sales 
staff for an aggressive individual be- 
tween the ages 25-45. Should have a 
proven record of successful technical 
sales in compression and injection mold- 
ing. Chicago territory. Submit resume 
giving full details on background, ex- 
perience, education and salary expected. 
Reply Box 6713, Modern Plastics. 


SALESMAN—COVER MASSACHUSETTS 
Connecticut and Rhode Island reprocessed 
and virgin molding compounds. Salary 
open for man with ability and experience 
to take over as manager. Reply Box 6686, 
Modern Plastics 


CHEMIST For research on new polymers 
and coating materials derived from them. 
Experience with either vinyl or conden- 
sation Peymesseene is needed. Knowl- 
edge of flame retardant coatings would be 
helpful. CHEMIST For research on new 
polymerization techniques and for evalu- 
ation of the products obtained. Practical 
experience in the technology of films, 
coatings or fibers desirable but not essen- 
tial HEMIST For research on novel 
fluorine-bearing polymers. Long estab- 
lished program Gnusual opportunity for 
experienced man to experiment with 
materials of the future. PATENT AT- 
TORNEY With experience in chemistry 
and chemical engineering and familiarity 
with chemical patent applications. This 
is an excellent opportunity in small but 
growing department. Opportunities are at 
Grand Island Research Center or Niagara 
Falls plant, both in Western New York 
Send resume and salary requirement to 
A. V. Thorpe, Supervisor of Technical 
Placement, Hooker Chemical Corporation, 
Niagara Falls, New York 


CHIEF TOOL ENGINEER: Experienced 
tool engineer for injection molding to 
have responsibility for full tooling de- 
partment of 12 men. Salary in five figures 
with security and many fringe benefits 
Established company in northeast with 


proprietary line of plastic products. 
eplies held in strictest confidence. Send 
resume to Box 6716, Modern Plastics 


PLANT SUPERINTENDENT — Small, 
high-quality, injection molding plant. 
Must be capable of complete supervision 
of molding, tooling and finishing opera- 
tions. Near Los Angeles in beautiful 
growing community. Top Salary. Only 
completely capable and experienced man 
—— | reply in strict confidence to: 
Box 6712, Modern Plastics. 





REGION AL REPRESENTATIVE WANTED 
—High rated mid-western producer 
of plastic film for converters and 
users in the packaging and plastics in- 
dustries, seeks an experienced, aggressive 
representative for the Great Lakes area 
Compensation will be based on back- 
ground and ability. Company pays ex- 
penses. Address Box 6687, Modern Plas- 
tics 





MOLDING MACHINE SALES 
AGENTS—For Michigan and _ Ohio, 
preferably working out of Detroit 
and/or Cincinnati areas. Wanted to 
sell complete line of injection mold- 
ing machines from 6 oz. to 24 oz. 
Line established in balance of US. 
and well supported by factory. Only 
top ony agents need apply. Con- 
tact A. ickerson, V.P., Lombard 
Governor Corp., Main St., Ashland, 
Mass. 








GENERAL FOREMAN, OPERATORS For 
Extrusion Coating and Laminating ~ 4 
eration. Rare opportunity to handle 
rapidly growing new Processing Depart- 
ment. Must have extensive experience. 
Will be working with latest model 
equipment. Chase _ , ny, 5033 
Southwest Avenue, St., Louis 1 issouri. 





PROCESS ENGINEER—With experience 
in blown film extrusion, as well as 
Laminating and Coating Equipment. 
Unusual opportunity for talent indi- 
vidual in rapidly a plant. Vari- 
ety of processes involved, including ex- 
tensive new machinery installations. 
Excellent salary and other benefits. Chase 
Bag Company, 5033 Southwest Avenue, 
St. Louis 10, Missouri. 





SALES MANAGER To head newly 
created Division of Extrusion Coated 
and Laminated Products. Outstanding 
opportunity with America’s Oldest Bag 

anufacturer. Individual must be ex- 

rienced in this line and will have wide 
fatitude in establishing and managing na- 
tional organization. Excellent salary and 
other benefits. Plastics Division, Chase 
Bag Company, 355 Lexington Avenue, 
New York 17, N. Y. 





PLANT MANAGER—Large manufactur- 
ing firm in Midwest has opening for man- 
ager of subsidiary plant producing poly 
ethylene film, employing up to 75 ple. 
Requires background in polyethylene 
extruder, dies, casting and slitting ma- 
chines. Some knowledge of work simpli- 
fication, time study, job evaluation, 
production control, material handling 
techniques essential. Send resume of 
experience and salary requirements. Re- 
plies confidential. Reply Box 6693, Mod- 
ern Plastics. 


PLASTICS ENGINEER OR MECHANI- 
CAL ENGINEER INTERESTED IN PLAS- 
TICS—Excellent opportunity in south- 
eastern United States with well-estab- 
lished company that has_ recently 
branched into plastic injection molding 
and extrusion. Company has ‘long been 
established in compression molding. 
Responsibility includes design, alteration, 
and repair of injection molds, and de- 
sign and cost estimates for new plastic 
products, repair and maintain molding 
pes sys and establish and supervise 
molding techniques. Experience desired. 
Replies held in strict confidence. Salar 
open and all fringe benefits provided. 
Reply Box 6694, Modern Plastics. 





PLASTICS ENGINEERS—Openings in 
Applications Research Laboratory in 
North Jersey metropolitan area. De- 
ree in hemistry, Chemical or 
echanical Engineering required; 
thermoplastic or thermosetting ex- 

rience desirable. Position involves 
aboratory applications work and 
customer service. Liberal company 
benefits. Please send complete resume 
and salary requirements to . ; 
MeMillan, Laboratory Director, Plas- 
tics & Coal Chemicals Division, Allied 
Chemical p-. 1 River Road, Edge- 
water, New Jersey. 











PLASTIC DESIGN ENGINEER WANTED 
—AAAI1 company, engaged in the manu- 
facture of injection-molded, blow-molded 
and vacuum-molded toys and other juve- 
nile products, has excellent opening for 
a qualified plastic engineer with a good 
background of product design. Duties 
will include supervision of model shop, 
some board work, training in cost esti- 
mating, and product engineering. Ex- 
cellent opportunity for advancement to 
an executive position in product devel- 
opment. Location N. . C., _ pleasant 
working conditions, many benefits. Send 
semeeete resume to Box 6692, Modern 
astics 





PRODUCT SALES ENGINEER—PLASTIC 
extruding. Long established East Coast 
leading designer and manufacturer of 
rubber and plastics extruders will add a 
sales engineer to solicit and handle pro- 

sals, advise customers on problem so- 
utions and co-ordinate application engi- 
neering on wide variety of extruding 
equipment. Must have engineering de- 
gree and substantial experience in plastic 
extrusion precsating with some design 
experience. Write full particulars to Box 
6700, Modern Plastics. 





PLANT MANAGER—Extrusion & Blow 
molding experience, Write or phone giv- 
ing full details. Riverside Plastics, Inc., 
140 Green Avenue, Woodbury, New 
Jersey, Phone: TlIiden 5-7458, (Phila.) 
Ploneer 3-2962. 





WANTED—MANUFACTURERS’ REPRE- 
SENTATIVE with Custom Mold follow- 
ing to represent new modern rs All 
territories. Write fully. Box 6703, Mod- 
ern Plastics. 





PLASTIC DESIGN AND DEVELOPMENT 
—Challenging position available for ex- 
perienced Design and Development Engi- 
neer. Plastic design ra helpful; 
assistant to Director of oduct Design 
and Development. Will be msible 
for mechanical design and detailing of 
products; assembly manufacturing proc- 
esses, and cost estimating. Minimum of 
five years experience and demonstrative 
creativity. This is an outstanding growth 
opportunity with an expanding manu- 
facturer with an excellent benefit pro- 
gram. Personal interview will be ar- 
ranged. Send resume to: Mr. Jack Bloch, 
Director of Desi, Development, 
Loma Industries, Inc., 3000 W. Pafford 
Street, Fort Worth, Texas. 





HIGH TEMP PLASTICS ENGINEER— 
To develop and apply high-temperature 
ablative plastic materials similar to those 
used for nose cones or rocket nozzles. 
Background in resin chemistry with ex- 
perience in glass, asbestos, refrasil mate- 
rials desirable. Knowledge of fabrication 
techniques also desirable. Call R. J. 
THEIBERT collect at IVanhoe 1-7500. 
Tapco Group—Thompson Ramo Wool- 
dridge Inc., 5 Euclid Avenue, Cleve- 
land 17, Ohio. 
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CHELSEA 50, Moss 
Joseph leader 

68 Marlborouah Street 
Turner 4-3484 


DETROIT 35, MICH 

W. J. MONTGOMERY CO 
16577 Meyers Rood 
Diemond 1-3454 


EAST ROCHESTER, N.Y. 
Dynatherm, Inc. 

607 West Commercial Street 
Phone: Ludiow 6-0082 


KNOXVILLE, Tennessee 
Herold J. Melloy 

2100 Ailor Ave. 

P. O. Box 3207 

Phone: 2-5911 


MILWAUKEE 13, Wis 


John Weiland, Jr 
7105 Grand Parkwoy 
Greenfield 6-7161 


ARDMORE, Po. 


Austin L. Wright Co 
P. O. Box 561 

1 W. Lencaster Ave. 
Midway 2-5113 
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Becomes a Single Part 
in Molded Nylon 


PHOSPHOR 
BRONZE 


An almost fantastic challenge! . . . Quinn-Berry engineers and 


craftsmen replaced the 4 piece brass, phosphor bronze and strip 
assembly of the actuator in the Automatic Voting Machine by a single 
molded nylon part... the manufacturer effected an equally fantastic 
saving. 


Note in the above illustration how the single molded nylon 
part, shown in actual size, eliminated a tedious and delicate 
assembly job on the manufacturer’s production line. Molded to 
the most exacting tolerances, this nylon actuator is self lubricating, 
quiet and completely accurate in operation, a vital requisite in 
Automatic Voting Machine operation. 


Such challenges are being met daily at Quinn-Berry where the 
Unusual is Routine. Consult with us on the use of molded thermo- 
plastics . . . you too may be able to effect amazing cost savings. 


WE FLY TO SERVE YOU FASTER! 


2609 WEST 12TH STREET, ERIE, PA. 
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PLASTICS EXTRUSION PRODUCTION 
MANAGER—Rapidly growing Company 
needs man with creative imagination for 
challenging position involving advanced 
projects and new materials—Salary open 
-Our employees know of this advertise- 
ment—Reply Box 6704, Modern Plastics. 


REQUIRE EXPERIENCED PLASTIC 
SHEET-Extrusion foreman to run new 
Chill Roll Extrusion of expanding Plas- 
tics corp. in lower Connecticut. Good 
salary, all benefits, excellent opportu- 
nity. Send resume of experience, qualifi- 
cation, etc. to P.O. Box 726, Springdale, 
Conn 


PLASTICS TECHNOLOGY — Packaging 
applications analyst. Determine best de- 
signs, specifications and tests for molded 
plastics products. Critically evaluate plas- 
tics suppliers’ processes, materials, capa- 
bilities, etc. Minimum of 2 yrs. technical 
experience in the plastics field. Outstand- 
ing opportunity for capable, younger man 
with progressive Twin Cities firm. Your 
resume, including full particulars and 
salary requirements are solicited. Our 
employees know of this opening and ack- 
nowledgement is assured. Reply Box 
6706, odern Plastics. 


WANTED — MANUFACTURER REPRE- 
SENTATIVES—New aggressive custom 
molder with latest high speed equipment 
and tooling facilities seeks top caliber 
representation. Particularly interested in 
developing new industrial plastics appli- 
cations and volume proprietary lines. 
Protected terr. Give complete resume, 
terr. covered and references. Reply Box 
6707, Modern Plastics. 





VINYL SALESMEN—Territories open 
in the Midwest & West Coast due to 
rowth. These are positions of excel- 
ent potential for high caliber men 
with experience in the industry. Send 
confidential letter of application to 
Box MP 359, 125 W. 41 St., N. Y 











WANTED—SALES REPRESENTATION 
in Chicago Area for large custom molder 
of injection molded plastics. Straight 
commission basis. Complete molding and 
decorating facilities, including vacuum 
metalizing. Send resume to Box 6708, 
Modern Plastics 





EXTRUSION ENGINEER—PLASTICS 

Increased sales of CYCOLAC® has 
created an opening for a field service 
engineer with experience in extru- 
sion of plastics. Here is an excellent 
growth sopeswunsy for a chemical or 
mechanical engineer who enjoys trav- 
eling and solving technical problems 
Send resume in confidence to: N. H. 
Petersen, MARBON CHEMICAL, Div. 
of Borg-Warner, Washington, W. Va 











MAJOR, PROGRESSIVE FRENCH 
maker of ‘4-1-4 oz. injection machines 
and blow molding machines capable of 
making 8 oz. bottles, etc., is seeking sales 
agents and representatives in countries 
all over the world. Applicants should 
have broad contact with all industries 
which are potential customers for in- 
jection and blow molding equipment 
Apply _to KAP, 11 Rue Caulaincourt, 
Paris, France. 
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CHEMIST—B.S./M.S. with minimum of 
3 years experience in the ——- of 
latex and resins to textiles. Position in- 
volves project work on = backing, 
adhesion of rubber and textiles, develop- 
ment of new resins treatment for tex- 
tiles and similar assignments. Excellent 
opportunity. Write stating qualifications 
and salary requirements to Personnel 
Director, Callaway Mills, LaGrange, 
Georgia 





PLASTICS EXTRUSION ENGINEER— 
Specialist in developing process equip- 
ment and machinery for production of 
extruded plastic sheeting. EE. or Ch.E. 
degree or equivalent and three or more 
years experience in related manufac- 
turing process development, facility en- 
gineering, or operations. Background in 
equipment design desirable. Involves 
close cooperation with Design, Research 
& Development, and Production people. 
Send resume including present earnings, 
salary requirements to: Mr. W. R. Marks 
Coordinator of Professional Employment, 
ANSCO, Division of General Aniline & 
Film Corp., Binghamton, New York. 


Business Opportunities 





MANUFACTURERS AGENTS AVAIL- 
en 3 man organ- 
ization N. Y. Offices good following 
O.E.M. & others seeks Reliable In- 
jection & Compression molder custom 
parts. Exclusive basis. Only—High 
grade competitive sources need an- 
swer. Rubber and allied lines may in- 
terest us. Submit complete resume 
ss if you produce your own 
molds, hot stamp, etc. Reply Box 6714, 
Modern Plastics. 











PRESS TIME AVAILABLE—1,500-Ton 
compression moulding press with 30” 
opening, long term moulding wanted 
only. Write L & S Lampshade Mfg. Co. 
Inc., 449 Troutman Street, Brooklyn, 
N. Y. HY 7-4376-7 


Situations Wanted 


SALES, SALES, SALES—Use a profes- 
sional salesman. I invest all the time and 
expenses required to make a sale. I 
represent a custom injection molder and 
wish to acquire a compatible line. Ter- 
ritory, Northeastern Ohio and Western 
Pennsylvania. Coverage, O.E.M. and gen- 
eral industrial accounts. Reply to Box 
6688, Modern Plastics. 





EXECUTIVE SALES—MANAGEMENT— 
Skilled, experienced manager of profit- 
able, volume, industrial sales of packag- 
ing and plastics products and services. 
Fifteen years top level sales of plastics 
injection, compression, transfer, and blow 
molding services. Heavy experience in 
contract packaging of aerosol and liquid 
products. Extensive personal and industry 
contacts. Reply Box 6697, Modern Plas- 
tics 





TOP MANUFACTURING EXEC—Broad 
experience, at —— levels, in all phases 
of plastics an metals manufacture 
Operational and administrative back- 
ground including sales and product de- 
sign and development. The position for 
this Mechanical and Industrial Engineer 
must offer a strong challenge to his 
unusual capabilities. He will be a great 
asset to your organization. Reply Box 
6698, Modern Plastics 


PLASTICS APPLICATIONS ENGINEER, 
desires challenging opportunity in 
lymer development. Five years exper- 
ience in applications, development and 
technical service dealing wi molding 
compounds, laminates and bonding. Pre- 
fer smaller, dynamic Compan that 
requires a young man with initiative and 
ability. Reply Box 6711 Modern Plastics. 





PLASTICS CHEMIST—16 years product 
development, application and customer 
service—polyesters, epoxies, silicones, 
polyvinyl chloride, piveyzeee. poly- 
ethylene. Familiar with laminating, mold- 
ing, extrusion operations. Developed - 
cialty packages, fiberglass laminates, 
wire insulation, paints, polishes, aerosol 
formulations. Publications. Pittsburgh 
area preferred. Please reply Box 6705, 
Modern Plastics. 





PLASTIC ENGINEER M.E.N.E.E. JR. 
Age 51, 30 years experience in tools and 
dies. Last 20 years in injection and com- 
pression mold and molding. Heavy ex- 
perience tool engineering production and 
supervision. General manager with lead- 
ing plastic co. Also thorough —y = = 
ball point pens design and tooling. Seeks 
position in sales or as tool manager in 
plastics. Reply Box 6710, Modern Plastics. 


SUCCESSFUL SALES ORGANIZATION— 
Available for exporters to Benelux. 
Here’s a rare opportunity for someone 
seeking a distibution set-up in the Bene- 
lux area. For 12 years, with great suc- 
cess, our firm has represented one of the 
largest U.S. producers of plastic mate- 
rials. Only because they are setting up 
their own organization, we will lose one 
of our major pase. We are seeking 
new plastic and chemical lines. Excellent 
references. Offices in Brussels and Rot- 
terdam. Write IMEXIN S.A., 5, Av. de 
Broqueville, 15, Brussels, Belgium. 





PRESS TIME AVAILABLE—Two new 
flat bed high pressure presses available 
for reinforced plastic moulding. Platens 
to 4 by 12’. Ideal for flat or sha 
plastic products, custom agg ‘ost 
plus basis quotes available. Reply Box 
6649, Modern Plastics. 





OLD ESTABLISHED BRITISH—Injection 
Moulding Company, is desirous of con- 
tacting American Plastic manufacturers 
with a view to producing thermoplastic 
mouldings of American origin in Great 
Britain. Royalty or other suitable ar- 
rangements to be negotiated. We have 
several such agreements already in oper- 
ation. A Director is visiting U.S.A. in 
September /October and will be pleased 
to discuss projects. Please write—Sales 
Directors, Injection Moulders Ltd., West- 


moreland Road, London, N.W.9, England. 





TEFLON TAPE DISTRIBUTION—Large 
Manufacturer of Teflon Pressure Sensi- 
tive Tape, expanding into selective, ex- 
clusive distribution field. Distributorships 
open in Mid-Atlantic, East North Cen- 
tral, West North Central, South Atlantic, 
East South Central and West South Cen- 
tral States. Reply Box 6715, Modern 
Plastics. 





All classified adverti 





Per inch {or fraction 





RATES FOR CLASSIFIED ADVERTISING 


payable in advance of publication 
Closing date: 10th of preceding month, e.g.. Nov. 10th for Dec. issue 
$30.00; each 3 inches or fraction (in border) $15.00 extra 


. 1/3 of above rates 


For purpose of establishing rote, figure approximately 50-55 words per inch. For further information 
22, N. Y 


Situations Wanted Ads . 


address Classified Advertising Department. Modern Plastics, 575 Madison Avenue, N. Y 
Modern Plastics reserves the right to accept, reject or censor classified copy. 
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whatever the size, shape or material... 


there’s a FELLOWS to mold it best! 


Within the range of 3-0z. to 20-0z. shots, for high precision or mass production with 
almost any resin you can name, Fellows machines deliver the finished parts faster and 
with fewer rejects. 

The four automatic Fellows Injection Molding Machines are sensitive and accurate. 
Their built-in controls simplify set-ups and make it possible for one operator to handle 
two or more machines at the same time. 

A wide variety of optional special attachments makes possible the automatic production 
of pieces with threads, undercuts, side cores and other “hard to mold” characteristics. 
Ask your Fellows Plastics Specialist for complete information. 





MODEL 3-125 6-200 6-10-225* 12-350 
Rated Capacity (ozs.) 3-4.5 6-9 6-10 12-20 
Max. Mold Size WxIF” 15x28 bx” Wx?’ 
Mold Locking Force (tons) 125 200 225 350 
Mold Opens 5-8” 6-9” 8-14” 10-20” 
Dry Cycles (per hr.) 600-840 490-650 700-825 600-800 
Horsepower 15 20 20 40 

KW Heater Unit 6 12 14 21 
Plasticizing lbs. per hr. 45 75 100 150 
*6-10-225 machine also available with optional 30 HP motor, changing 
dry run speed to 825-925 cycles per hour and optional oversize “large- 
inventory” heating cylinder at extra charge. 


THE FELLOWS GEAR SHAPER COMPANY 
Plastics Machine Division: 
Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 





injection molding equipment 
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UNSURPASSED 
in Vinyl Footwear Applications 


for 
¢ Improved Processing 
Qualities 


¢ Enhanced Customer 
Appeal 





Cary BLACAR is ideally suited for practically all footwear 
applications: welting—soles—heels—even to complete 
shoes. 


BLACAR vinyl has top processing qualities in both high or 
low pressure molding applications, offering rapid 
molding cycles, excellent finish and increased yield. 


To enhance consumer appeal and satisfaction—use 
BLACAR—the vinyl that provides maximum resistance 
to abrasion and cracking, while imparting highly 
desired leather-like qualities of “tough suppleness”. 


BLACAR — the Quality Name in Vinyl. 


Literature— Working Samples—Technical Assistance 
—upon request! 





Mail Address: PO BOX 38 EAST BRUNSWICK, N. J. 
Plants at: East Brunswick, N. J., Flemington, N. J., Woodside, L.1., N. Y. 


VINYL COPOLYMERS—VINYL RESINS—VINYL COMPOUNDS—SPECIALTY WAXES—HIGH MELTING POINT SYNTHETIC WAXES. 
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CENTERWIND 


® BALLS@® 
UNLIMITED 


FOR UNLIMITED 


APPLICATIONS 


IN FIELDS UNLIMITED 


ACRYLICS, CELLULOSICS, POLYSTYRENE, 
POLYETHYLENE, NYLONS, TEFLON®, 
LEXAN®, WOOD, STYROFOAM®, 
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NON METALLIC BALLS are used for a 
great variety of things such as check 
valves, ball bearings, rollers, detents, 
etc., as well as many uses in the chemical 
. . field. If you have a need, we are 
New Variable Tension Controller equipped to make balls from 1/16” 
dia. up to 1” dia. in quantity. Sam- 
ples of many sizes in a range of 
materials are available. 

We can also supply small turnings of cylin- 
dricol shapes formed from round rods and 
tubes for all types of applications. Range of 
sizes is from Ye" to 1” diameter and up to 


7” long. We hold tolerances of .002 on 
ae end .005 on wood, piva or minus. 


We make balls 
for all Roll-on 
Applicators. lf a 
non-metallic ball 
is the answer to 
your problem, 
we are at your 
service. 


For all material requiring accurate tenson con- 
trol .. . extensible films, polyethylene, vinyl, 
tissue paper, foil, coated fabrics, textiles, etc. 


Sensitive control may be set for all winding con- 


ditions from soft, pliable rolls to rolls as tight 
and hard as desired. 














Immediate deliv 3 sizes. 
ee ee onan If a plastic ball will make it better . 


é *. : Gs 
LEMBO LEMB0/ PRESS ORANGE can make it best! PLASTIC BALL DIVISION 


MACHINE WORKS, INC. "wna? ORANGE PRODUCTS INC. 


248 East 17th St., Paterson 4,N.J. Lambert 5-5555 
554 MITCHELL ST., ORANGE, NEW JERSEY 


Mfrs. PRESSES + EMBOSSERS « 
MODERN PLASTICS 


LAMINATORS . ROLLERS 
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MOULDING 
MACHINE 
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SH 3 AUTO 
INJECTION 
MOULDING 
MACHINE 


w 10 
INJECTION 
MOULDING 
MACHINE 


wis 
INJECTION 
MOULDING 
MACHINE 


Windsor Research and 
Development teams strive 
continually to improve 
moulding techniques and 
to design new and more 
versatile machines, to fur- 
ther their wide range of 
plastics machinery. They 
have set a standard of 
quality and performance 
that has no equal in the 
Plastics Industry. 


The Windsor range includes: 
Injection Moulding Machines 
in capacities from 1 to 210 
oz. and Extrusion Machines 
with outputs up to 450lb. 
per hour. 
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WINDSOR 


Engineering Research is 
achieving an even greater 
lead in the field of 


ee A MACHINERY 


Y 


SP 22 
INJECTION 
MOULDING 
MACHINE 


SP 29 
INJECTION 
MOULDING 
MACHINE 


SALES AND SERVICE 
R.H. WINDSOR OF CANADA LTD. 


56 ADVANCE RD., TORONTO 18, ONTARIO, CANADA 


Tel.: BELMONT 2-2971 Cables and Grams: WINPLAS, TORONTO, CANADA 
Head Office: LEATHERHEAD ROAD, CHESSINGTON, SURREY, ENGLAND 





EDITORIAL 


Let’s keep our 
eyes on GATT 


Conversations are now going on in Washington with the Com- 
merce Department, preparatory to tariff and regulatory nego- 
tiations with other countries late this year, under the General 
Agreement on Tariffs and Trade meeting in Geneva. 

These conversations and the GATT meeting can affect ex- 
ports and imports of plastics raw materials, semi-finished goods 
and end-products using plastics. They can affect prices and 
profits and, on the import end, can affect the health of domestic 
businesses—in raw materials as well as in processed plastics. 
Our September editorial showed what can happen in processed 
plastics items. Raw materials are just as vulnerable. A 4- or 
5% volumetric import of a resin at laid-down prices below 
domestic costs can drive down domestic prices to a danger 
point in terms of research, development, and marketing. 

Unlike finished or semi-finished plastics goods, the problem 
in raw materials is not one of labor costs. Both domestic and 
foreign plants are automated. But shipping rates from the 
U. S. to foreign countries are higher than those between most 
foreign nations, export licenses are more restrictive, and spe- 
cial “preferences” exist or are being set up in the European 
Common Market, the European Free Trade Association, and 
the British Commonwealth Markets. Indeed, our friends in 
Western Europe can sell where we cannot. Some foreign coun- 
tries give tax refunds to makers of plastics to encourage export, 
while others place import duties high, to force quick develop- 
ment of plastics manufacture locally. 

Some of these countries, most sophisticated economically and 
industrially, are being treated by us in trade like underdevel- 
oped nations! 

As we said last month, we want to trade materials, goods, 
know-how. We are willing to invest abroad. We want to help 
underdeveloped nations improve their standards of living. But 
we don’t want to take a beating for doing these things. 

It is all very complicated, but study of the factors involved 
will be easier if we keep our eyes on GATT. Concerned readers 
should keep in touch with the S.P.I., and with the Manufactur- 
ing Chemists Association. After the election, Congressmen 
should be contacted. 
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Best way to solve your 1961 MALEIC problems: 


Cail Pittsburgh 


Right now is the time to make sure you have dependable 
supplies of uniform-purity maleic anhydride in 1961. 
And the best way to do that is to call Pittsburgh Chemical 
today. 

To keep pace with the constantly growing demand for 
Pittsburgh maleic anhydride, our new twenty million 
pounds/year maleic plant will go into production early 
in 1961. This modern, fully-integrated plant will permit 
complete quality control—from coal to finished maleic. 

The advantages to you? 

1) A uniform, virtually dust-free product that will 
help you maintain maximum ease-of-handling and effi- 
cient, trouble-free processing. 

2) Assurance of reliable, on-schedule deliveries from 
a basic source. 

3) Available in cost-saving mixed carload lots with 


Regional Sales Offices: Pittsburgh « New York «+ Nashville « Chicago «+ Houston «+ Los Anceles 


Chemical now! 


Pittsburgh fumaric acid and/or phthalic anhydride. 

(4) Backed by alert, responsive technical service, in 
your plant when necessary. 

Pittsburgh Chemical does not make resins . . . only 
the high-purity intermediates used to produce them. So 
for reliable supplies of maleic anhydride, next week or 
next year, call your nearest Pittsburgh Chemical regional 
sales office today. 


é 


A Subsidiary of PITTSBURGH COKE & CHEMICAL CO. 


INDUSTRIAL CHEMICALS DIVISION 


PITTSBURGH 
CHEMICAL CoO. 


GRANT BUILDING PITTSBURGH 19, PA. 


2445 


« San Francisco 











TuIs 
f+. CONE 
OF 
CE PHENOLIC 
HolDS 
138000 Vols 








“We don’t know any other phenolic that 
could do the job,” says Al Butterfield, 
Product Engineer of Haveg Indus- 
tries, Inc., Taunton, Mass. “This G-E 
formulation has excellent electrical 
properties and can stand tremendous 


stresses, including high temperatures.” 


Haveg molds this 9-pound insulator for 
G&W Electric Specialty Co., Blue Island, 
Illinois. It is used in an underground 
cable joint for oil-filled cable, and it must 
withstand an internal pressure test of 40 
pounds per square inch and be compat- 
ible with oil. The insulator is rated at 
138 KV... is internally grooved ... is 
molded to tolerance limits up to +.005 
inches. The molding is formed ina press 
having a daylight capacity approaching 
the largest used in the plastics industry. 


The General Electric phenolic used 
to make this insulator is high-quality 
electrical grade material for unusu- 
ally demanding applications. The 
compound resists dielectric fatigue 
and offers low power factor (about 
2% ). Like all General Electric phe- 
nolics, it is designed for ease of 
molding and uniformity of product. 


Why not investigate G-E phe- 
nolics for the tough jobs you en- 
counter? Our Technical Service 
people will help you select the 
right material from the many gen- 
eral-purpose and special com- 
pounds available from G.E. This 
is part of G-E’s Value Concept 
—helping you get the most out 
of the material to make the best 
product possible. For more in- 
formation, write to: General 
Electric Company, Section 
MP-100, Chemical Materials 
Department, Pittsfield, Mass. 


Phenolies-tirst of the modern 
plastics ...titst th valve 
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